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ANY patients with cancer have metastases 
when medical aid is first sought; in many 
others metastatic foci develop later. The earlier 
such metastases can be recognized, the greater the 
likelihood of significant palliation by application of 
the newer modes of therapy of the past two decades 
6 and the improved older modes of treatment.*!° 

Late symptoms produced by metastatic foci in 
organs and systems often remote from the primary 
site may lead patients to consult a neurologist, 
thoracic surgeon, ist, internist or some 
other physician not involved in the earlier attempt 
to control the primary growth. Specialists in almost 
all fields of medicine and general practitioners can 
recall individual patients, often real diagnostic prob- 
lems, whose complaints were eventually traced to 
metastatic neoplastic disease. 

It has long been well established that tumor cells 
spread as emboli, cords or sheets along lymph and 
blood vessels, body spaces and tissue planes. One 
must be mindful of these basic facts and various 
ramifications of them to discover and distinguish 
metastatic extension from the great variety of ma- 
lignant lesions to which mankind is subject. 

Venous and lymphatic channels, with normally 
low pressures physiologically, are easily blocked, 
and this frequently predisposes to bizarre patterns 
of i tion. This fact alone accounts 
for many queerly distributed metastatic foci. 

The intravenous injection of measured numbers 
of tumor cells into laboratory animals has provided 
helpful information about cell autolysis, dormancy 
and transpulmonary passage." Such injection, with 
simultaneous withdrawal of aortic blood samples 


and recovery of the same tumor cells from animals, 


is interesting proof of the factor of transpulmonary 
passage in the spread of tumors. Warren and Gates" 
found that 11,000,000 tumor cells intravenously in- 
jected were necessary to induce growing foci in 100 
per cent of the animals under study, and that the 
most important factor in the establishment of a 
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metastatic focus was the growth potentiality of the 
individual cells selected. 

Cancer spreads not only across body cavities and 
along tissue planes but also at times, avoidably or 
unavoidably, in the process of careful surgery.” 
Recurrences occur occasionally in scars even though 
the surgical technic has been good. Brandes, White 
and Sutton“ report a case of recurrences in graft- 
donor sites of the thigh. In the course of an oper- 
ation, a scirrhus carcinoma was found in the breast 
on biopsy, and the gloves and instruments were 
then discarded and new gloves and instruments 
employed for the radical mastectomy. The second 
gloves had been carefully washed in sterile distilled 
water before the grafts to cover the mastectomy 
defect were taken. 

Martzloff and Manlove'® have added a case re- 
port, making a total of 23 in the literature, in which 
cancer of the left kidney extended to the vagina 
and left ovary. This is based on venous communi- 
cation proximally between the left renal and left 
ovarian veins and distally between the pampiniform 
plexus and uterovaginal venous plexus. In addition 
to the fact that cells frequently spread in bizarre 
patterns, it is of interest to note the reports of long- 
dormant states in the development of metastases. 
Cohen'* reported a solitary pulmonary metastasis 
with bronchial involvement nine and a half years 
after resection of cancer of the colon. Solomon and 
Kreps!’ described liver involvement that on careful 
post-mortem study seemed to have arisen from a 
carcinoma of the sigmoid removed twenty-six years 
previously. 


MATERIAL 


For the past fifteen years, a standardized method 
has been used in the search for metastatic foci among 
patients at the Westfield State Sanatorium, Cancer 
Section. Films made are chosen to demonstrate the 
skull, spine, ribs and pelvis, the proximal portion 

each femur and the lungs. On certain patients, 
serial surveys of this type have been recorded. At 
other times films are taken if there are symptoms or 
signs, as in extremities. Thus, an effort is made to 
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disclose metastatic foci clinically by survey of the 
lungs and major red bone-marrow areas. 

Turner and Jaffe'* reviewed a series of 1303 con- 
secutive autopsies in 1940. Metastatic foci are 
listed in Table 1. 

Continued interest in metastatic has 
led to the presentation of this additional experience 
with emphasis on x-ray diagnostic signs. In this 
more recent experience at the Westfield State Sana- 
torium, Cancer Section, efforts have been made to 
check the reliability of various patterns of spread 
with autopsy material and other verified cases of 
cancer with extension beyond the primary site. It 
is not the purpose of this article to add to the ex- 


Metastatic Foci Demonstrated in 1303 Autopsies. 


Ona anv System No. or 1 ENCE OF 
AvutTopsizes ETASTASIS 

BONES LUNGS 

G hemopoietic 
lar and hemopoietic ....... 

— tract (male genitals) ...... 55 28.1 

$3 28.1 

Neuromuscular and skeletal ....... .6 . 

1303 
18.4 206.6 


cellent statistical data of Willis!“ and others,“ 
but to emphasize observations that have seemed 
helpful in the clinical management of the patient 
with neoplastic disease. Particular reference is made 
to three general categories: metastases in lungs, in 
bones and in other structures such as the central 
nervous system, gastrointestinal tract and geni- 
tourinary tract. Statistical study in any such ma- 
terial as this is subject to many variables. Uniform 
clinical investigation of patients to theoretically ade- 
quate extents and correlation of all clinical findings 
with an extremely complete post-mortem exami- 
nation of all suspected foci in all portions of the body 
exceed the bounds of practical realities. Even in 
teaching institutions and research hospitals these 
goals are never completely attained. Another dis- 
couraging statistical problem is the difficulty of 
collecting adequate statistically valid samples in all 
categories, even though a large patient series is 
under study. 

With the recent trend to more and more radical 
surgical therapy of neoplastic disease and with the 
reservations concerning statistics already men- 
tioned, we have been interested in a tabulation of 
the number of patients studied at autopsy with 
cancers still surgically resectable as judged by the 
pathological description of findings. It is of interest 
to note a relative parallelism between clinical re- 
sults in malignant growths in different organs and 
the number of patients in these groups who have 
disease anatomically resectable by the most radical 
procedures now devised (Table 2). Expressed in 
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another way, this distribution coincides with the 
frequently good results reported in various series of... 
total laryngectomies or intensive radiotherapy of 
cancer of the larynx and the generally poor results 
reported in clinical series treated by resection for 
cancer of the body of the pancreas. 


SKELETAL METASTASES 


In clinical evaluation of bone lesions secondary to 
malignant tumors, the most consistent pattern in 
the material under consideration has been en- 
countered in cancer of the prostate gland, in which 
the pattern of spread to the nearby bones is more 
prevalent than in any other primary cancer. The 
innominate bones, proximal femoral areas, sacrum, 
lowcr back and lower ribs in patient after patient 
are involved, in approximately that order. The 
relation of this cause and effect has been logically 
presented in carefully verified material by Warren 
et al. Their explanation of spread by metastases 
through the rich regional perineural lymphatics 
seems more logical than that of the shunting of a 
small percentage of venous return from the pros- 
tatic area into the vertebral venous system at 
times of increased intra-abdominal pressure... 
Since the larger percentage of the blood from the 
prostatic area returns through the caval system, 
even in Batson’s*-** theory, one might properly 
expect more numerous remote bone metastases from 
the prostate than are found if prostatic cancer 
spread chiefly through the blood stream. The lack 
of a tendency for predominant vertebral or central- 


Tams 2. Theoretical Resecabilty om the Basis of Post-Mortem 


Site or Cancer 
„„ „ % „ 
— 
Stomach 17. 

11 


nervous-system distribution of metastases secondary 
to neoplastic disease of the testis likewise seems to 
imply a unique, though lesser, role for the vertebral 
veins as an incidental and not a major pathway for 
dissemination of tumor cells. The severe and early 
bone pain secondary to prostatic metastases seems 
additional evidence of predominant spread to in- 
volve sensory nerves and periosteum early through 
perineural lymphatic invasion rather than later 
through blood-borne emboli. In other words, ex- 
tension to bone-marrow spaces seems to occur more 
frequently through the cortical ostia and inward, 
rather than by blood to the bone marrow and slowly 
outward through the cortex and finally to the sen- 
sitive periosteal covering. The distribution of pros- 
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tatic metastatic foci in bone thus follows a more 
consistent and predictable pattern than foci from 
primary breast and renal cancers even though they 
too frequently spread to involve bone; metastases 
from these two organs show no overwhelming dis- 
tribution in bones immediately adjacent to primary 
sites. The serum acid phosphatase level, if elevated, 
is helpful, though not always pathognomonic of 
prostatic metastases. This supplementary test is 
advocated in the patient with equivocal x-ray signs 
of metastatic disease from the prostate, or in follow- 
j of the response of known metastases to 


py. 

A useful observation concerning metastatic foci 
in bones, in our experience, has been frequent osteo- 
lytic but lack of osteoblastic foci from epidermoid 
carcinoma of the uterine cervix, the skin, the esoph- 
agus, the lungs and, in fact, all epidermoid carci- 
nomas that have produced metastases, with the 
exception of a minority of bladder cancers. The 
rule that osteoblastic metastases are not from pri- 
mary cancers that arise in stratified squamous 
epithelium is statistically safer than many rules in 
clinical usage. 

My experience of the infrequent occurrence of 
metastatic foci in phalanges and other bones of the 
hands and feet parallels that of other observers.“ 
In this series a renal-cell carcinoma metastasized 
to a distal phalanx of a middle digit in the right 
hand as a solitary osteolytic focus. Carcinoma of 
the thyroid gland metastasized to the fourth left 
toe, providing an additional example of osteolytic 
spread to an extremity. 

A problem in differential diagnosis was posed by 
a patient who had extensive Paget’s disease with 
osteolytic foci in bones more suggestive of focal 
metastatic destructive change than of malignant 
transformation of Paget’s disease. It was believed 
that radiologic differential diagnosis was uncertain. 
Biopsy revealed foci in two different bones to be 
secondary to cancer of the kidney, but growing in 
bone with x-ray and histologic findings typical of 
osteitis deformans. 

The location and rate of growth of metastatic 
tissue has much to do with the determination of the 
film pattern produced. A primary malignant tumor 
of the retina in a two-year-old child metastasized to 
the ramus of a mandible and produced what has 
often been called a sun-ray effect. This film appear- 
ance, which has been observed more often in pri- 
mary bone tumors, is occasionally seen in metas- 
tatic lesions. 

Frequent localization of metastatic foci occurs in 
midshaft areas of long bones. Entry of a blood- 
borne embolus through the nutrient artery seems a 
logical explanation for such a solitary focus. In 
recent years patients with fractures from these le- 
sions have been made more comfortable by intra- 
medullary rod fixation in addition to the usual 
therapeutic measures, such as deep x-ray therapy 
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and, if the extension is from a sex-associated pri- 
mary cancer, appropriate hormonal alteration by 
radiation, surgery or drugs, or a combination of 
these 


Patients with cancer, particularly women after 
the menopause, are likely to be elderly and osteo- 
porotic. Sometimes, it is difficult to determine 
whether vertebral bodies are collapsed because of 
this osteoporosis or from metastatic invasion or 
both. The tendency for relatively orderly, symmet- 
rical, uniform collapse in osteoporosis and for un- 
even collapse in vertebral bodies involved by cancer 
is a helpful differential point when decalcification is 
so extensive as to obscure the bone detail on films. 

Another anatomic consideration that has long 
been recognized and that we have frequently ob- 
served is the tendency for cartilage in joints, as 
elsewhere, to serve as a fairly effective barrier against 
neoplastic spread. Long-term preservation of the 
joint proper often occurs despite adjacent destructive 
change in bone. 

I have observed the typical changes of leukemia 
in bones of children, but only rarely in adults. One 
such exception was recorded in a patient who had 
been under treatment for chronic myelogenous leu- 
kemia at intervals for eight years when bone pain 
developed. Films revealed small, scattered osteo- 
lytic foci in the bones of the pelvis and in each femur. 
Several other adult patients afflicted with chronic 
leukemia and similar bone pain did not have such 
x-ray signs. 

A practical clinical correlation in patients who 
have metastatic involvement of the outer table of 
the skull, particularly from cancer of the breast, is 
the association of palpable elevations over the scalp. 
Sometimes, these are noted by the patient, but they 
are often discovered at physical examination in the 
follow-up clinic by palpation of the scalp. Fre- 
quently, such a palpable nodule facilitates the differ- 
ential diagnosis of radiolucent foci in the cranial 
vault. 

As examples of the broad variety of bone metas- 
tases, the following are mentioned: a neoplastic 
fracture through an osteolytic focus secondary to 
cancer of the cervix was found in a left femoral 
stump (amputation was done early in life for an 
injury); a twenty-three-year-old man had a neo- 
plastic fracture of the right tenth rib secondary to 
carcinoma simplex of the stomach; and detachment 
of the lesser trochanter of the left femur occurred 
secondary to an osteolytic metastatic lesion from an 
epidermoid carcinoma of the esophagus. 

A functioning thyroid metastatic focus in the 
upper left thoracic area was accompanied by the 
classic clinical picture of hyperthyroidism even after 
thyroidectomy. Biopsy from the chest wall revealed 
a histologic appearance indistinguishable from that 
of normal thyroid tissue (formerly called “benign 
metastasizing goiter”). One may expect this type of 
metastatic lesion to be among the 15 to 20 per cent 


* 


of thyroid cancers that respond favorably to radio- 
iodine therapy. 

Some physicians view the probability of spread 
from certain primary cancers to bones with incre- 
dulity, but such an attitude is scarcely justifiable, 
for, on occasions, almost any primary malignant 
growth may metastasize to almost any bone. From 
primary cancers of the lip, in this series, there was a 
case of metastatic involvement of a left rib, as well 
as one of spread to invade the middle cranial fossa. 


INTRATHORACIC INVOLVEMENT 


Spread of cancer to lungs, pleura, pericardium, 
heart and hilar and mediastinal lymph nodes and 
various combinations of these sites produces a va- 
riety of x-ray appearances that may simulate many 
non-neoplastic conditions. Prevalent patterns in- 
clude the tendency for cancer of the breast to spread 
by direct extension to the pleura of the same side of 
the chest and to produce pleural effusion and further 
dissemination in this manner. It is relatively com- 
mon for a miliary type of lung dissemination to 
occur from primary cancer of the stomach or pan- 
creas. 

One occasionally sees numerous metastatic foci 
in both lungs under circumstances that suggest 
entry of a large number of tumor cells directly into 
the blood stream. Such an example in our group 
was encountered in an aged man with an advanced 
epidermoid, Grade 2 primary cancer of the tongue. 
Literally hundreds of nodules appeared in all lobes 
of both lungs and grew steadily. Two similar ex- 
tremely disseminated cases of pulmonary involve- 
ment were secondary to sarcoma of the uterus in 
premenopausal patients. Such foci from primary 
cancers located in vascular, muscular, active organs 
suggest the possibility of unusually free entry of 
tumor cells into veins in occasional cases. 

Calcium has been reported in various metastatic 
lesions.“ 2% I have observed a number of patients in 
whom calcium was produced in the metastatic foci, 
coinciding with osteogenic, sarcomatous, primary 
growths. The irregular nature of the deposition of 
the calcium frequently helps differentiate these 
foci from calcium likely to be of more orderly ar- 
rangement if secondary to chronic inflammatory 


X-ray films of the chest often suggest invasion of 
the phrenic nerve by neoplastic disease and elevation 
of the corresponding side of the diaphragm, subject 
to verification by fluoros-opic observation. In ad- 
dition to this complication from primary carcinoma 
of the lung, I have seen it repeatedly from metas- 
tatic foci placed high and medially in the chest or 
anterior to the hilus and growing adjacent to the 
phrenic nerve in an invasive manner. 

In years past, a prevalent clinical opinion about 
metastatic disease was that is was in- 
frequent. In more recent experience, I have seen 
several cases of hemoptysis in conditions besides 
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metastatic chorionepithelioma. Lung metastases 
secondary to cancer of the colon and pulmonary 
foci of lymphoma have been among the more fre- 
quent causes of hemoptysis of this type. In 1 case, 
twenty-six months after resection of a carcinoma of 
the rectum copious hemoptysis, which proved to be 
of nearly fatal proportions, developed and was found 
to emanate from a solitary metastatic lesion in the 
lingula. Palliative resection was done, and the sub- 
sequent course continues to be favorable. A focus 
of metastatic adenocarcinoma from the sigmoid to 
the right upper lobe had the complication of central 
necrosis and abscess formation. This tendency for 
bleeding and communication with bronchi coincides 
with the increasing frequency of reports of metas- 
tatic cells found in the sputum or in specimens 
obtained by bronchoscopic aspiration.” 

Among patients with chorionepithelioma, 3 in 
whom disseminated pulmonary lesions 
had hemoptysis of variable amounts and died in 
spite of various forms of treatment. A fourth, who 
had disseminated metastatic foci, has shown steady 
reduction in prominence of these foci and has im- 
proved in general condition, after panhysterectomy 
without supplementary radiation or hormone 
thera 


py. 

If a metastatic focus originates near a larger 
bronchus and grows expansively, it may produce 
complete atelectasis of a lung or of a complete lobe, 
as in a patient — primary growth was a he- 

dothelioma of the right thigh and whose 
metastatic focus was so placed adjacent to the left 
main bronchus as to cause complete atelectasis of 
the lung. Another patient, with a fibrosarcoma of 
the left forearm, had a metastatic focus in the right 
hilar area and had occlusion of the right main bron- 
chus, with complete atelectasis of the right lung. 

I have observed 2 malignant lesions of the adrenal 
gland, 1 of which was a malignant pheochromo- 
cytoma similar to that described by Cross and 
Pace.* Extensive involvement of the mediastinal 
lymph nodes and metastases to the right lung, 
superior vena cava and right atrium were noted, 
with phrenic-nerve paralysis secondary to metas- 
tatic invasion as well. Another primary adrenal 
cancer, which was regarded as of cortical origin, 
produced a large metastatic mass in the superior 
mediastinum in the region of the aortic arch that 
simulated an aneurysm. 

On rare occasions, the differential diagnosis of 
pulmonary masses has been aided by the evaluation 
of homogeneity of a pulmonary soft-tissue deposit. 
Sarcomatous foci are likely to be very 
in contrast to the less homogeneous appearance of 
epithelial cancer. It is not possible to place com- 
plete reliance on this differential point, which should 
be employed as an additional helpful clue if the 
homogeneity or lack of homogeneity is quite definite. 

Pulmonary osteoarthropathy has been reported 
from primary neoplastic involvement of the lung.“ 
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Its occurrence with symptoms of joint pain may be 
confusing and may simulate chronic arthritis. A 
patient with metastatic malignant melanoma showed 
a rapid increase in typical clinical and x-ray signs 
of pulmonary osteoarthropathy, which subsided 
after palliative excision of the right lung for metas- 
tatic disease near the right hilus. 

As an example of limitations in lung survey, a 
male patient with malignant melanoma who has 
been under observation for thirteen years had an 
initially inoperable lesion in the left inguinal area, 
verified by biopsy and partial excision. This lesion 
responded to radiation therapy, and the patient 
remained well until eight years later. At that time, 
a metastatic lymph node recovered from the medial 
right supraclavicular area proved to be malignant 
melanoma. The chest has remained normal on 
repeated radiograms throughout the interval of ob- 
servation. The presence of a normal chest film in a 
patient with this particular anatomic distribution of 
disease leads us to believe that intermediately placed 
malignant cells are dormant, or that this represents 
a most unusual example of intercommunication of 
lymphatic extension. 

Involvement of the heart and pe-icardium***’ is 
frequently detected at post-mortem investigation. 
In a group of 385 consecutive autopsies in this series, 
12 cases of such involvement were recorded. Clinical 
and radiologic recognition of this complication, 
which lags far behind autopsy incidence, is based 
principally on the accumulation of pericardial fluid, 
which may or may not be a striking feature. Inci- 
dentally, in the same series, 11 patients had metas- 
tatic foci in the spleen. 

Two groups of primary neoplasms that arise 
within the thorax — namely, those of lungs and 
those of esophagus — were associated with a dis- 
couragingly high incidence of metastasis, as demon- 
strated by McCort and Robbins.** Their findings 
should be helpful in the evaluation of operable pa- 
tients and in the follow-up care of patients with 
such disease. I have found the administration of 
barium and the employment of the esophagus as a 
guide to metastatic lymph nodes helpful. Angio- 
cardiography is similarly helpful, principally in our 
experience from alteration of the larger veins in the 
upper mediastinal area secondary to such extension. 
Steinberg and his associates*® have summarized this 
method of investigation on the basis of venous and 
arterial distortion by adjacent neoplastic extension. 


Sort-TissuE CHANGES 


In recent years, greater reliance has been placed 
on contrast mediums for the evaluation of the uri- 
nary tract and the gastrointestinal tract so far as 
signs of spread to retroperitoneal lymph nodes are 
concerned. 

The feature that I have found most helpful in 
evaluation of spread as it encroaches upon the 
gastrointestinal tract is the extrinsic appearance of 
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the third portion of the duodenum was demonstrated 


811 
the defect. A practically complete obstruction of 


in a patient known to have a malignant primary 
lesion of the prostate. The lesion did not seem 
intrinsic to the mucosa of the duodenum, and the 
defect was quite long. Palliative surgery revealed 
an adenocarcinoma consistent with origin in the 
prostate gland, metastatic to upper retroperitoneal 
lymph nodes so situated as to encroach upon the 
third portion of the duodenum. Similarly, a patient 
known to have had a primary duct-cell carcinoma 
of the breast who was being followed manifested 
symptoms of large-bowel obstruction. Barium- 
enema examination revealed an elongated defect, of 
extrinsic type, in the right half of the transverse 
colon. Operation and biopsy showed tissue that, 
in the opinion of the pathologist, could not have 
arisen in the colon and was entirely consistent with 
a duct-cell primary cancer of the breast. A similar 
problem has occurred from time to time in patients 
with various forms of lymphoma, which seems fre- 
quently to involve lymph nodes near the stomach, 
small bowel or colon, and secondarily to encroach 
on these structures, producing bizarre patterns of 
distortion and sometimes secondary mucosal ulcer- 
ation. Metastatic lymph nodes in the upper ab- 
domen as from breast cancer have caused displace- 
ment of the duodenum and distal portion of the 
stomach in a distinctive manner, best demonstrated 
in straight lateral projections after ingestion of 
barium. 

In connection with the urinary tract, it is well 
established that ureteral distortion is a good method 
for evaluation of retroperitoneal lymph-node ex- 
tension secondary to testicular cancer, verified 
examples having been encountered frequently in 
this series. A thirty-two-year-old woman with a 
malignant dysgerminoma of the ovary had an ir- 
regular mass as a postoperative recurrence that 
caused a large imprint on the bladder dome, with 
lateral displacement of the neighboring distal ureter. 
Such indirect evidence is, of course, even more 
commonly employed in the evaluation of uterine 
cancer, particularly in carcinoma of the cervix, with 
extension to the ureters. About a third of the pa- 
tients seen at this hospital have significant ureteral 
involvement at the time of the excretory urogram 
on admission. 

Metastases involving the nervous system“. may 
lead to the development of paraplegia. This is 
frequently related to obvious adjacent vertebral 
disease, usually with a neoplastic fracture as a com- 
plication. On the other hand, the disease may be 
first manifested by severe pain or paraplegia with- 
out a bone lesion. A patient with chorionepithe- 
lioma had such a complication as one of the terminal 
manifestations of her disease. The evaluation of 
epidural nodules merits more frequent employment 
of myelography, as recommended by Epstein.“ 
This also has the tactical advantage of a definite 
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localization of the tumor for palliative rzdiation 
therapy. Another type of lesion of the central nerv- 
ous system, in our series, occurred in a patient who 
was first treated for inoperable carcinoma of the 
cervix, with extensive invasion, with induration and 
edema, of the vaginal vault and most of the vaginal 
wall. The response to radiotherapy was both grati- 
fying and surprising, and the originally positive 
biopsy was reversed by this therapeutic effect. Four 
years later, this patient entered the hospital with 
the symptoms of tumor of the right frontal lobe, 
which was demonstrated by cerebral angiography 
as a soft-tissue mass in the frontal-lobe area. Re- 
section of this mass, which seemed to represent a 
solitary focus, revealed a tissue type consistent with 
that of the original primary uterine lesion. Since 
there was no evidence of involvement of lungs or 
bones, this may have represented dissemination 
through the vertebral venous system. 

A more common experience® is the extension of 
cancer of the lung to the brain, frequently simulat- 
ing a primary brain tumor, and occurring with such 
regularity as to lend support to the theory of pre- 
dilection of lung cancer for localization in brain 
tissue. 


DiFrer ENTIAL Diacnosis 


Some of the more common and practical points in 
differential diagnosis encountered in the manage- 
ment of patients with cancer include the differenti- 
ation of osteoblastic disease from the prostate, as 
one possibility, and Paget’s disease, particularly in 
the early or atypical form, as another, or, rarely, 
recognition of a combination of the two. Ordinarily, 
the uniformity of disease throughout a bone in 
osteitis deformans is quite distinctive. It is here 
that the elevated serum acid phosphatase may be 
helpful since such a chemical change does not occur 
in Paget’s disease, although the serum alkaline 
phosphatase may be elevated with either Paget’s 
disease or prostatic metastases. 

A specific problem of distinguishing metastatic 
cancer localizing on the periosteal aspect of a 


femoral shaft from fibrosarcoma encroaching on the 


femur in a similar manner was difficult to evaluate, 
and from the x-ray signs the only diagnosis offered 
was that of cancer. Biopsy revealed an atypical 
form of thyroid cancer without appreciable cortical 
destruction but with periosteal stimulation to form 
an irregular sun-ray appearance in a bulky lesion, 
chiefly of soft-tissue density. 

A large mucocele of the sphenoid sinus eroded 
neighboring bone in such a way as to simulate ir- 
regular extension of cancer from the nasopharynx 
into the middle cranial fossa. 

A patient who had received an intrapleural in- 
jection of foreign material in the therapy of tuber- 
culosis showed unusual rounded densities after an 
interval of twenty-eight years. These simulated 
metastatic lesions until carefully evaluated with 
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the knowledge of the history. The shadows were 
produced by multifocal encapsulation of the in- 
jected material. 

Radiation pleuropulmonitis may simulate metas- 
tatic disease, depending on the phase of the process. 
Usually, correlation with the amount, location and 
sequence of treatment suffices for the differential 


is. 

Osteitis pubis may resemble osteolytic metastatic 
involvement in the region of one or both pubic bones 
at the symphysis, but this can usually be evaluated 
by a combination of clinical observation and serial 
x-ray studies. 

Osteitis condensans ilii“ may reproduce the pic- 
ture of osteoblastic metastatic involvement of the 
posterior portion of one or both iliac bones but 
usually occurs in young female patients of adult age, 
and seems to recede spontaneously. 

Some unusual inflammatory lesions, such as coc- 
cidioidomycotic nodules, may simulate metastatic 
foci,“* but these patients, when questioned, are 
likely to know of a geographic contact in an area 
where the disease is endemic. Coccidioidin skin 
testing is relatively effective in evaluation of such 
suspects. 

PauuaTive REsecTIon 


One of the most important contributions of recent 
years has been the application of surgical therapy 
for solitary metastatic nodules. The radiologist 
should make every effort to evaluate patients for 
this possible mode of therapy. My experience indi- 


The primary growth should be controlled; the 
longer and more complete the control, the more 
favorable the prognosis for palliative resection of 
a solitary lesion. 

The primary lesion should be a well differenti- 
ated tissue type; the more complete the histologic 
differentiation, the more favorable the prognosis. 

The duration from the time of control of the 
primary growth to the first recognition of the 
metastatic focus should be greater than a year; 
in fact, the longer the interval beyond that period, 
the more favorable the prognosis. 


I have observed highly worthwhile palliative 
resection of pulmonary metastatic foci secondary to 
osteogenic sarcoma, rectal neoplasm, cancer of the 
transverse colon, malignant lesions of the uterus 
and others. Reyes and Horrax“ reported in 1950 
on resection of a metastatic cerebral focus from 
malignant melanoma. This patient is still living 
and well eight years after operation. 

For localized metastatic disease not amenable to 
surgery, utilization of intensive radiotherapy is all 
the more indicated. In our clinical material we have 
as examples of this a four-year survival after metas- 
tatic involvement from breast cancer with metas- 
tatic collapse of a vertebral body, and a six-year 
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survival after metastatic involvement of both lungs 
that became evident eight years after hysterectomy 
for endometrial adenocarcinoma. Each of the last 
2 patients was treated by radiotherapy alone. In 
more recent years the combination of hormone- 
level alteration with radiotherapy has made such 
experiences in the control of these metastases com- 


monplace. 
SUMMARY AND CONCLUSIONS 

Metastatic extension of neoplastic disease should 
be recognized as early as possible, that the patient 
may have the increasing benefits of improved and 
newer modes of therapy. The practical value of such 
therapeutic measures compares favorably with that 
of treatment offered patients suffering from serious 
chronic, non-neoplastic disease. Various clinical 
experiences are mentioned in support of these con- 
tentions. 

Physicians should abandon the thought that cer- 
tain cancers are not expected to spread to the lungs 
or to the bones, and replace it with a program of 
radiographic surveying of lungs and major red bone- 
marrow areas for cancers with a high metastatic 
index, such as those of the breast, prostate, kidney, 
lung, thyroid gland, bones or testicles. In addition, 
there should be a policy of x-ray investigation of 
atypical symptoms referable to lungs, skeleton, 
central nervous system or intestinal and urinary 
tracts in the clinical follow-up study of all patients 
with neoplastic disease. 

In my experience, relatively early 
metastatic disease from cancer of the lungs, stomach 
and pancreas coincides with disappointing results 
from radical surgery of these lesions. Still earlier 
diagnosis of these primary cancers remains essential. 
On the other hand, a tendency for cancers of the 
larynx, colon, rectum, uterine fundus and, to a 
lesser degree, uterine cervix to remain anatomically 
resectable longer coincides with relatively good 
percentages of five-year survivals in these conditions. 
One gains the impression, from a combination of 
autopsy and clinical follow-up study, that cancer of 
the oral cavity offers a good field for radical surgery 
as well as radical radiation and that the regional 
lymph nodes provide a helpful barrier in the delay 
of neoplastic extension distally. 

The most consistent pattern of bone metastasis 
is that to neighboring portions of the skeleton from 
cancer of the prostate. 

Epidermoid carcinoma, if metastatic to bone, 
almost always produces osteolytic metastases. 

Search of sputum for metastatic tumor cells is 
desirable on the basis of x-ray and clinical 2 of 
bronchial communication from secondary foci in 
lungs as well as from primary foci. 

Myelography, angiography and genitourinary 
and gastrointestinal studies should be employed 
more frequently * the evaluation of possible soft- 


tissue metastatic foci in corresponding areas. 
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In my experience, x-ray recognition of cardiac 
and pericardial invasion lags behind the autopsy 


incidence sufficiently to emphasize the need for a 
more accurate evaluation of this question by other 


methods. 

A tendency for symmetrical collapse of osteo- 
porotic vertebras not involved with cancer and for 
asymmetrical collapse of those so involved is sug- 
gested as a helpful differential criterion. 

Three criteria are suggested for selection and 
— of patients treated by resection of metas- 
tatic 


I am indebted to Dr. Ernest M. 


and to the members of 89 resident staffs at 
estfield State Sanatorium for their assistance. 
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EVENTS LEADING TO MAJOR AMPUTATION IN PATIENTS WITH ARTERIOSCLEROSIS* 
Epwarp A. Epwarps, M. D., f A. James McApams, M. D., t anp Cuitton Crane, M.D.§ 


HE treatment of arteriosclerosis of the legs 
has changed considerably in the past several 
years, notably through the introduction of anti- 
biotics and anticoagulants and through the recog- 
nition of the value of sympathectomy. These ad- 
vances have been accompanied by a substantial 
reduction in the incidence of major amputation. 
A further reduction in the loss of extremities might 
follow a clearer recognition of the causes of gangrene 


of the limb in 73 patients, both diabetic and non- 
diabetic, on whom amputations were performed 
because of arteriosclerosis, at the Peter Bent 
Brigham Hospital, between 1945 and 1952. Ische- 
mia was basic in all patients. No cases are included 
of amputation necessitated by either diabetic neu- 
ropathy or infection alone. Five cases of peripheral 
embolism occurring in arteriosclerotic arteries are 
included. Seventeen patients lost both legs; the 
study therefore comprises 90 extremities. In 6 


Tant I. General Data on Patients. 


Gaovur No.or Mate 
Patients Patients Patients 
Diabetic ts 25 
patien * 10 
73 38 35 
Average 


Acs Dovste PosToreraTive 
Amputations*® Deatus 
NO. OF CASES 
ts 
7 (25%) 10 (14%) 


*Percentages obtained by comparison with survivors of first amputation rather than total number of cases. 


or of causes not formerly appreciated. Added 
benefit should result from scrutiny of treatment of 
the arteriosclerotic patient, and especially of methods 
of handling a necrosis that is still localized. 

To obtain information bearing on these questions 
we have analyzed the clinical history and pathology 
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ical School 
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patients (7 legs) a mid-leg amputation had been 

; in the remainder, the amputation was 
performed above the knee. The cases are consecu- 
tive except for the discarding of several in which 
the pathological data were incomplete. Cases of 
traumatic amputation are also excluded. 

In analyzing these cases we have classified the 
responsibility for the loss of the leg as one of three 
types: spontaneous evolution of the arteriosclerosis 
and its complications, which we are unable to con- 
trol by means currently at our disposal; injury, 
accidental or inflicted by the patient, or resulting 
from neglect by the patient; and faulty medical 
management. 
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Disease LEADING To AMPUTATION 


Characteristics of the Patients 

We may first inquire into the clinical profile of 
the patients. They may be characterized as patients 
of middle or old age, more often diabetic, as often 
women as men and, in the majority of cases, suffer- 


the Leg 


Conpition* 


Arteriosclerotic heart disease — 
Severe hypertension (with or without heart disease 90 
— — disease (including recent he mi 1 
Others — tuberculosis, cancer, malnutrition) . 4 


*Cerebrovascular disease included in other categories was present in 
80 ond coher conditions tactoded ta in 12. 


ing from serious visceral impairment (Tables 1 and 
2). The poor condition of the patients was reflected 
in the immediate postoperative mortality of 14 
per cent (10 cases). Four of the deaths followed a 
second amputation. 

Diabetes existed in twice as many women as men. 
In the majority of the diabetic patients (28 out 
of 39) the disease was known to have been present 
for five to twenty-five years. In 24 patients the 
daily insulin requirement was 15 units or more. 
The increased susceptibility of the diabetic patient 
to infection (Table 3) was evidently responsible for 
the greater incidence of both and double 
amputations in this group. 


Local Problem 


Most patients had been aware of difficulty in the 
leg for a relatively short time before the amputation 


Taste 3. Pathologic Condition Initiating Deterioration of Leg.* 


Conpition Diapetic NDIABETIC Torats 
Patients ATIENTS 
thrombosis ........... 17 24 2 
ee ee ee ee 28 
‘enous thrombosis .... 1 3 4 
pheral arterial embolism: 
rom auricular fibrillation... 2 1 3 
rom myocardial infarction. .. — 1 1 
m: 
Aortic, by embolism ........ 1 1 
Popli thrombosis ..... — 1 
2 —1 1 — — 
51 39 90 
Totale refer to 90 legs in 73 patients. 


became necessary (Table 4). It was therefore not 
a simple progression of the arteriosclerosis that most 
often led to amputation, but rather the occurrence 
of one of two complications — arterial thrombosis 
or infection (Table 3). The occasional role of 


venous thrombosis and of cutaneous infarction in 
precipitating gangrene has been noted in an earlier 
report. 


AMPUTATION IN ARTERIOSCLEROSIS — EDWARDS ET AL. 


Tasie 2. Concomitant Condition before Terminal Disease of 


$15 


Table 3 shows that infection occurs more fre- 
quently in the diabetic than in the nondiabetic 
patient. This is consistent with the fact that 
gangrene often occurs in the diabetic patient with 
only moderately advanced arteriosclerosis. In the 


Taste 4. Duration of Symptoms (in Single, or First, Amputations). 


Diaszric Nonpiaretic TorTats 
NTS 


Parit urs 


29222222 


1 
10 vr. 


nondiabetic person, on the other hand, gangrene 
generally occurs because of obstruction of larger 
arteries by thrombosis, a fact emphasized in a 
previous publication. 

The treatment given is of interest. Antibiotics 
and anticoagulants were used frequently — perhaps, 


Tast 5. Causes of Failure of Sympathectomy.* 


Causes or Faitvae No. or 
Cases 
— activity after extensive operation 
3 


Ischemia increased after postoperative rupture of gastric ulcer 1 


wape Sone, during the terminal disease of the leg; 
pe were 9 nondiabetic. 


as pointed out below, insufficiently. Sympathectomy 
was done in 15 patients, but in all cases only after 
the terminal disease of the leg was well established. 
Causes for failure of the operation are given in 
Table 5. The operation made 2 limbs worse; these 
were probably already doomed. Embolectomy was 
attempted in 3 of the 4 patients with embolism of 
cardiac origin, but the operation failed because of 
extensive secondary thrombosis. Amputation of a 
toe in 24 cases and transmetatarsal amputation in 3 


6. Antecedent Local Operations. 


Orzaration No. or 
Cases 
; 
of toe or SESE SESE SESE SESE SESE 00 
Cato of thigh nned procedure 
amputation ation) * —.— 6 


the removal of the leg (Table 6). In all 
cases necrosis and infection supervened or continued. 
ResponsiBILiTty For Loss or Extremity 


In attempting to explain the loss of the extremity, 
we have assumed that when the patient and the 
physician each exercised average care in the handling 


Duaanion 

Less than Il moo. 14 13 27 
˙·wmdꝗ w 13 12 25 

to 

| | 

i 

1 
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of the disease, the responsibility must be attributed 
to the disease itself. Two thirds of the cases fell 
in this category. The remaining third could be 
divided into two almost equal groups: in one the 
patient himself seemed responsible, and in the other, 
medical care appeared at fault (Table 7). In a 
similar study of gangrene made by Barker in 1935, 
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An obese, old-looking woman of 43 in whom diabetes 
discovered at the age of 31, had refused to follow a diet 
or to take insulin, the daily requirement of which was 15 to 30 


she frequently walked about had dev 


Taste 7. Summary of Events Leading to Amputation. 


Cause or Amputation 


Spontaneous evolution — 1 and its complications 


Injury. 


yer 
Failure to heed s 
Self-treat ment: 


Me•⅛ —wUUk‚ „44 


‚H—V—Uf' 


—ä—ù— )ͤ.n ũ H— hhhsBßls?b ev ·˙* 


T manage ment 
Failure — treat infection 


nd poor — of diabetes 
—— 


— — - „%„„—j 


— ã ũl -A lſD | 


o recognize nature 


Torats 

ATIENTS — 

9 30 30 60 (67%) 
1s 2 17 (19%) 


6 13 (14%) 


“see 


“eee ee 


ee ee 


the responsibility of the patients and physicians 
appeared even greater. 


Injury, or Neglect, by Patient 


The attitude and actions of the patient were of 
great significance, especially among the diabetic 
patients. In this group particularly, local hygiene 
and poor diabetic control predisposed to infection. 
Diminution of sensation associated with neuritis 
often prevented the patient from realizing that the 
limb was being injured. 


Case 1. A 68-year-old woman noted pain a: the left oat gust 
toenail. She trimmed the nail, injuring the nail bed slightly, but 
sought no medical advice for 2 mon By that time an ulcer 
had formed at the site of i injury, and the entire nail plate was 
floating in pus. She was admitted to the hospital, where diabetes 
was discovered, requiring up to 30 units of insulin a day. The 
toe was gangrenous b ‘this time. No pulses were present below 
either femoral level. toe was amputated, and an abscess of 
the dorsum of the foot was drained. ree days later ga 
of the 2d toe had deve A mid-thi + amputation was 
An incomplete thrombosis of the femora artery was found at the 
level of section. This was presumabl „„ 
completely occluding the artery at a higher 


In this case it seems likely that the patient’s 
attention was first attracted to the great toe because 


of ischemia early in the development of the arterial 
thrombosis. 


Case 2. At the age of 72 diabetes was discovered in this man, 
na ing 10 units of insulin daily. At the age of 75 he t tend pm the 
t leg by in and 
gangrene * , and a right mid-thigh amputation 
was done. che fe tok 


toe against 
a by with sufficient violence to avulse the nail. An ulcer 
promptly developed, with cellulitis of the foot. After 6 weeks of 
— a left transmetatarsal amputation was Osteo- 
r was present in the 5th metatarsal head. Ten months 
the amputa- 
putation was 


later there was spontaneous necrosis of 
tion scar, with 
performed 


necrosis of the 


wesho before of che fost, 
and fever, developed. No were found below the right 
femoral or left popliteal lev The pat patient was unco-operative 
and withdrawn menta 


lly. 

An amputation of the 2d toe and metatarsal head was done 
with a long incision on the sole of the foot to drain an abscess. 
Three minor ts were necessary small areas of 

Split-thickness skin grafts were 
wound was almost healed 


spite of the drai thus afforded 

treatment, chills and fever developed, and on the afternoon 

tibial level. E Ein days later putation was done through the upper 
t ter an ordinary closed — 

— 4 performed. Examination of t 


but this sloughed, 
amputation 


| 
the toes for 5 years. For 2 years there had been a callus under 
the 2d metatarsal on the basis of the 
— 
irritating drugs reezone, 
F 
— — — — 1. — ; 
for a small area proximally. Sympathectomy was advised to aid 
in the healing, — was refused. The patient was discharged 
home and followed in the outpatient department. Three weeks 
later the infection became active, and massive gangrene resulted. 
ö A guillotine amputation was done at the ankle, followed in a 
few days by an amputation through the middle of the leg. 

Case 4. A 72-year-old man had diabetes discovered 10 years 
earlier. Treatment had been refused until 1 N before admis- 
sion, when he agreed to take 15 units of N.P.H. insulin daily. 
The control of the diabetes was nevertheless erratic, with much 
fluctuation of urine sugar and with the frequent presence of 
acetone. 

He neglected to keep his feet clean, and frequently had minor 
infections of his toes and feet. The exacerbation of one of these 

infections suddenly produced gangrene of the right 3d and 4th 
toes. These toes were - in a - fashion. In 
DDr n. artificial limb was fitted and worn. 

A year and a half later the Po put his left foot into water 
that was apparently too hot, for it blistered the sole of the foot. 

iabetes had again gone out of con with m sugar in 

the The Seat wes dressed, and it healed. Ten months 

later blisters developed on the sole of the left foot as a result 

of chafing in a loose shoe. Two days later the blisters became 
infected; chills and fever occurred. He entered the hospital 
where the sole was débrided, a healthy-appearing base being 

obtained. A few days later a split-thickness skin graft was 

applied, was further infection. A 

definitiv through the middle of the 
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tion both the anterior and posterior tibial 
| a spurting flow. 


Case 5. A hypertensive, 66-year-old woman with diabetes 

suffered a blister of the left heel, which she treated at home for 

2 months with Lysol soaks. At the end of this time the heel was 

y necrotic and black. A left supracondylar amputation was 
arteries showed arteriosclerosis, with no throm 


left leg. At 
arteries 


done. The with no 


Faulty Medical Management 


In 4 cases the treatment was at fault, owing to 
failure to recognize the true nature of the disease. 


Case 6. A 68-year-old woman, suffering from artcriosclerotic 
heart disease, had a painful corn over the left Sth toe. The 
corn was removed in a doctor’s office, in spite of the fact that no 
pulse 1 below either femoral level. Infection followed 
this p ure, and the foot became p ively more painful 
and swollen. At the end of 3 1/2 months a small abscess was 
present beneath the site of the corn. toe was amputated, 
and the wound sutured. Examination of the amputated specimen 
showed osteomyelitis of the proximal phalanx. po mage | 
the wound e down, with increased infection and fever. 
low-thigh amputation was amputated limb showed 
artcriosclerosis without 


In this case both the excision of the corn and the 
immediate suture of an amputation close to a septic 
area seems to have been inadvisable. 


Case 7. A 79-year-old woman had had diabetes for 6 years, 
requiring L to 45 units of insulin daily. Arteriosclerotie heart 
disease and hypertens‘on were also present. Four weeks before 
admission to the hospital, a spontaneous ulcer, | cm. in diameter, 
developed in the midlateral portion of the right lee. This was 
apparently a spontancous skin infarction. A feeble dorsalis-pedis 
pulse was present, but no posterior tibial pulse. Because the ulcer 
was sluggish in healing, a few small varices present in the leg 
attracted the attention of the surgeon, who performed 9 
ligations of the right saphenous vein, with 3 in- isions in the 
proper. An incision close to the ulcer broke n and became 
confluent with the original ulcer. This was grafted with a dhe 
thickness graft, but the edges became necrotic, and a lou- thi 

bosis of the peroneal artery narrowing popli 
and anterior tibial vessels. 

Case 8. A 79-year-old man complained of 
increasing pain of the right midcalf and foot during treatment 
for arteriosclerotic heart disease. No active treatment was 
undertaken for the limb, despite the recognition of the 
of a small 1 aneurysm. On 7 ital day te pulses 
of the right foot and the iteal pulse, which had been present 
on admission, disappeared. limb became gangrenous, and a 
right supracondylar amputation was done. A thrombosed 
liteal aneurysm was found. The early symptoms had — 
— is in the aneurysm. 

In 6 patients treatment of infection or thrombosis 


was inadequate: 


Case 9. A 67-year-old man had had arteriosclerotic heart 
disease for 10 years. He injured the right great toe in cutting 
the nail. A mild cellulitis resulted, for which he was treated as 
an outpatient for 4 weeks. No pulses were present below the 
femoral level. Because of the . mildness of the infection, 


no antibiotics were given. At the end of 4 wecks the t toe 
suddenly turned A left low-thigh amputa was 
necessary. 

Case 10. A 65-year-old woman entered the ital with a 


history of sudden pain and tingling of the right lower extremity. 

Physical examination showed a slightly enlarged heart, with 
basal rales. There was serious ischemia to midthigh level. There 
was obvious thrombosis of the superficial venules of the limb, 
and no pulse even at the iliac level. She was given heparin in 
the hope that this would prevent further thrombosis and that the 
— * necessary amputation might be at a lower 
level. _ — later a right high-thigh amputation was per- 


n of the fact that a diagnosis of thrombosis of 
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given after the amputation. On the 5th — 1 — day a 
thrombosis of the left superficial femoral artery developed. She 
died on the day after this 2d thrombosis. Autopsy revealed that 
the cause of death was artcriosclerotic heart disease with terminal 
aspiration pneumonia. thrombosis involved the left super- 
ficial femoral awa the popliteal artery, which showed a 
small ancurysm. was thrombosis of the peroneal and 
anterior tibial veins, i of an agglutinative type. 


Poor technic in surgical procedures on the foot 
appeared responsible for the loss of the limb in 
3 cases. This included too wide a dissection and 
immediate closure of toe amputations performed for 
sepsis and, in 1 case, a wide, u-shaped débridement 
in foot. 

Case 11. A 65-year-old woman had claudication of 7 months’ 

tion. One month before admission a thrombosis of the 
popliteal artery developed. Because the foot became painful 
she consulted a chiropodist, who “lanced” the right heel, as well 
as an infection in the space between the Ist and 2d toes. In 

next 2 wecks infection became more evident at both sites. 
On admission there was an infection at the base of the 2d toe. 
Amputation of this toe was done, with a wide u-shaped débride- 
ment of the tissues at its base, including the metatarsal head. 
In the next few days the great toe became gangrenous, and a 
supracond) lar amputation was necessary. 


Discussion 


It is apparent that the present low rate of ampu- 
tation can be reduced still farther if the information 
already available is applied more carefully. 

It is unfortunate that all patients with arterio- 
sclerosis do not have a history long enough to give 
a warning of impending trouble, but some at least 
do. Since in this hospital we care for ischemic 
limbs in at least four times as many nondiabetic as 
diabetic patients, the relatively large number of the 
latter who require amputation indicates the greater 
risk for the diabetic patient. Moreover, diabetes 
apparently favors the development of arteriosclerosis 
in women (Table 1). Physicians should do a better 
job of teaching local hygiene in all arteriosclerotic 
patients. Infection is the complication responsible 
for about a third of all amputations. Cleansing, 
with soap and water, the prophylaxis and treatment 
of dermatophytosis by a bland material, such as 
Desenex powder, the avoidance of corn cures and 
other harsh chemicals, including allergenic solutions 
and salves, such as penicillin ointment, and the 
wearing of soft, heavy socks in well fitting shoes 
are all important. Really careful control of diabetes 
is, of course, vital. Once infection has developed, 
meticulous attention is necessary in the proper 
choice and dosage of the antibiotics. 

The arteriosclerotic or diabetic patient must never 
be dismissed from attention. At periodic examina- 
tions the doctor should determine whether or not 
the arteriosclerosis is progressing, and whether the 
patient is following a proper regimen. 

The physician has other obligations when seeing 
the patient in the chronic stages of the disease. In 
our experience sympathectomy done in the chronic 
stages of arteriosclerosis affords substantial protec- 
tion against future loss of the extremity. 


tions for wider application of this operation were 
made in a previous report. Sympathectomy is espe- 
cially called for on the side of the surviving leg after 
amputation, since the incidence of later amputa- 
tions is as high as 40 per cent.“ It is preferable to 
perform the sympathectomy before the patient 
leaves the hospital after an amputation. From data 
in the earlier report,“ as well as the present one, it is 
apparent that sympathectomy should not be done 
in an effort to halt advancing infection or gangrene. 
Moreover, it cannot be counted on to lower the 
level of a necessary amputation. Nevertheless, once 
the condition of the limb is stabilized, sympathec- 
tomy often proves extremely valuable, particularly 
for localized necroses. The use of heparin should 
at least be considered in every case after sympathec- 
tomy, to prevent postoperative venous or arterial 
thrombosis. 

Occasionally, a leg is lost (2 cases in the present 
series) from an episode of infection in a chronic 
varicose ulcer or dermatitis in an arteriosclerotic 
limb.? Adequate treatment of such lesions should 
prevent some amputations. A toe showing a chronic 
crust or sinus almost invariably harbors osteomyeli- 
tis or joint sepsis, despite negative x-ray findings. 
The infection may suddenly become apparent with- 
out warning, threatening the extremity. Planned 
amputation of such toes should therefore be done 
on clinical grounds. 

We do not have as yet sufficient data to know 
whether aortic or peripheral aneurysms should be 
treated if they are not symptomatic, but the inci- 
dence of loss of the limb, once a popliteal aneurysm 
has given rise to symptoms, is so high as to make it 
imperative that such lesions be corrected.* Early 
symptoms caused by small emboli from a parietal 
thrombus often precede complete occlusion. 

Patients with arteriosclerosis or diabetes cannot 
withstand infections that would be trivial in other 
persons. Bed rest, simple wet dressings of saline or 
boric acid solution and early and adequate constitu- 
tional antibiotic therapy are essential. Here, as in 
other conditions requiring bed rest, the heel should 
be protected from pressure, but with the head of the 
bed elevated to place the heart above toe level. 

The diagnosis of arterial thrombosis will be made 
more frequently if the great incidence of this com- 
plication is kept in mind. The symptoms are those 
of acute arterial obstruction, closely resembling 
arterial embolism. The same clinical conditions that 
precipitate venous thrombosis (myocardial infarc- 
tion, heart failure, hemiplegia and surgical opera- 
tion) often precipitate arterial thrombosis. Throm- 
boss in either an artery or a vein is often followed 
by further thrombosis. Heparin, in our experience, 
is the drug of choice for these complications. We 
believe that 2 extremi:ies in this series were lost 
through venous thrombosis on sudden withdrawal 
of heparin, and therefore advise a gradual termina- 
tion of a course of heparin treatment. 
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The lodgment of an embolus in an arteriosclerotic 
artery gives a much worse prognosis than one in a 
normal vessel. This is due to early and extensive 
propagation of thrombus and greater technical 
difficulties in performing an embolectomy. The rule 
to perform an indicated embolectomy early is 
particularly important in arteriosclerosis. 

Cutaneous infarction should be recognized as a 
distinct entity in the course of arteriosclerosis.’ It 
represents localized ischemia, often out of propor- 
tion to the vascularity of the remainder of the leg. 
Prompt excision, with skin grafting and sympathec- 
tomy, all at one sitting, appears to be the treatment 
of choice. The common “cracks” of the heel should 
be recognized as small spots of necrosis. 

The success of toe amputation is of tremendous 
importance to the patient. The procedure should 
be carried out with the utmost gentleness and care. 
A transmetatarsal amputation often affords a better 
chance of healing than a toe amputation. Further- 
more it removes the hazardof later necrosis of remain- 
ing toes. The incision should be circular, although 
in a toe amputation a racket incision with a short 
longitudinal cut may allow the bone to be divided 
with least manipulation. No undercutting should 
be done; the skin must not be grasped with any in- 
strument; the periosteum should not be retracted; 
and any tissue inadvertently crushed by instru- 
ments should be excised. Deep ligatures and sutures 
should be avoided, fine, plain catgut being used 
when essential. Finally, the wound should be left 
open if the amputation is done while acute or sub- 
acute infection is still present. 

Incisions for drainage should be made in the long 
axis of the part. Débridement of the toes or foot is 
sometimes successful but, if wide, may give rise to 
necrosis of neighboring parts. This is not to gainsay 
the value of an open guillotine amputation in infec- 
tion. Débridement of the heel or leg offers a better 
chance of success, especially if a skin graft is applied 
immediately. 

Several other warnings seem necessary. An accu- 
rate appraisal of the state of the peripheral arteries 
should be part of every examination. The elderly 
person with sudden occurrence of pain in a toe is 
usually suffering from arterial thrombosis. Avulsion 
of a nail, or an operation for ingrown toenail in 
such a person, almost invariably produces gangrene. 
Incisions below the knee are extremely dangerous 
in patients with deficient blood supply. Likewise, 
manipulation of a joint, the use of diathermy, and 
the application of casts have occasionally produced 
gangrene and demand great caution. 


Summary AND CoNcCLUSIONS 
The majority of extremities requiring amputation 
in arteriosclerotic and diabetic patients are lost 
through arterial thrombosis or infection. In a 
smaller number, gangrene is occasioned by venous 
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thrombosis, peripheral arterial embolism, aneurysm 
or cutaneous infarction. 

In the present study of 90 major amputations in 
73 patients, injury, neglect by the patient and faulty 
medical management were probably responsible for 
a third of the amputations. 

A reduction in the number of extremities lost is 
possible. An accurate appraisal of the peripheral 
arteries should become part of every general exam- 
ination. The doctor must exert even more effort 
to teach the patient proper hygiene and control of 
diabetes. Sympathectomy and other measures to 
increase blood supply should be more widely applied 
in the chronic stages of arteriosclerosis. Finally, the 
doctor must remain alert to the signs of complica- 
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tions that cause gangrene and treat them morc 
vigorously when they occur. 
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NOWLEDGE of the sexual and reproductive 
functions of women has been built into the 
specialty of gynecology with contributions not only 
from obstetricians and surgeons, from endocrinolo- 
gists and physiologists, but also from the field of 
psychiatry, in which one may learn the psychologic 
meaning of sex to a person and her reactions and 
attitudes to her role as a woman and mother.'*"' 

Every general practitioner no doubt encounters 
almost daily examples of the emotional element that 
often accompanies the normal changes in a woman’s 
reproductive physiology. There is the general emo- 
tional upheaval at the menarche, the premenstrual 
depressions and tensions, the frustration caused by 
dyspareunia and frigidity, the unhappiness of some 
who are not pregnant and others who complain 
that they are, and the instability of the menopause. 
These are common, everyday experiences. In the 
specialty of gynecology more puzzling problems are 
frequently encountered. There may appear to be a 
close correlation between the emotional and endo- 
crine systems. It is not always easy to demonstrate 
whether such apparent correlations are merely a 
strange series of coincidences or in fact examples of 
an emotional cause and its physical effect. I should 
like to mention briefly a few cases recently observed 
in the gynecologic clinic of the Peter Bent Brigham 
Hospital to illustrate the questions raised by some 
of these problems. 

A young woman ing of severe, incapacitat- 
ing dysmenorrhea negative find- 
ings in extensive organic and endocrine investigation. 
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THE IMPORTANCE OF THE PSYCHOLOGIC FACTOR IN GYNECOLOGY* 
Doris Menzer, M. D. 


Why should an apparently normal physiologic 
process as menstruation be accompanied by so 
much pain? 

A young married woman complained of sterility. 
Extensive examination of her and of her husband, 
all modern technics being utilized, revealed no 
abnormal findings. Why was conception impossible 
for her? After she gave up all hope and adopted a 
child she became pregnant within a few months. 
What had changed in her endocrine and reproduc- 
tive system? Where and how did these changes 
occur? 

A young unmarried woman who was afraid of 
pregnancy after sexual exposure missed her next 
period by over three weeks. When learning that a 
pregnancy test was negative, she started to men- 
struate a few days later. What had happened to 
her previously normal menstrual cycle? And how 
was this change effected? 

A twenty-year-old girl presented herself with a 
history of never having menstruated. There were 
no abnormalities on physical examination; she had 
a normal basal metabolic rate, normal urinary 
17 ketosteroids and normal follicle-stimulating hor- 
mone, but she did not ovulate. The diagnosis was 
“hypothalamic amenorrhea.”"® What inhibited the 
normal pituitary-ovarian functioning and the estab- 
lishment of a normal menstrual cycle? 

A thirty-one-year-old married woman presented 
herself with a history of amenorrhea of three months’ 
duration, constipation, morning sickness and marked 
weight gain. Ever since her menarche at the age of 
sixteen she had had long periods of amenorrhea. She 
had also felt increasingly distressed over her failure 
to conceive over the five years of her married life. 
Physical examination revealed breast changes char- 
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acteristic of pregnancy, a softened cervix and a 
slightly enlarged uterus. A pregnancy test was 
positive. The patient, feeling very happy, was 
referred to an obstetrician; however, because her 
uterus did not enlarge adequately, an x-ray exam- 
ination was made at the fifth month. It showed 
complete absence of fetal growth. The patient was 
informed of this and returned, very discouraged, to 
the clinic. A second pregnancy test was negative, 
and a biopsy showed endometrium in the prolifera- 
tive stage. The breast changes receded. How could 
a strong fantasy of pregnancy in a woman cause 
hormonal changes sufficient to induce a positive 
pregnancy reaction in test animals? 

Such cases have stimulated a study of how, if at 
all, emotions and attitudes of female patients may 
contribute to the symptomatology of gynecologic 
disease. Since the whole problem is a complicated 
one it was decided to start with a study of the men- 
strual disorders seen in the clinic — amenorrhea, 
oligomenorrhea and dysmenorrhea. 

Since the investigation started as recently as 
eight months ago, this report can only indicate 
some of the questions that arise, methods being 
used and the assumptions that some of the findings 


suggest. 
PaTIENTs with DysMENORRHEA 


Each patient is first seen by the gynecologist; a 
thorough history, including a detailed menstrual 
chart, is taken, and a complete physical examina- 
tion is performed. Premenstrual pregnanediol deter- 
minations are done to establish the occurrence of 
ovulation. Some of the patients receive estrogen 
therapy to suppress ovulation during one cycle and 
to give them the experience of a pain-free, estrogen- 
withdrawal flow. s. 1 After this, the patient is 
referred to the psychiatrist for weekly psychiatric 
interviews, which serve a dual purpose: psychiatric 
research and psychiatric treatment. The psycholo- 
gist gives the patient projective tests to help in a 
further understanding of some of the deeper under- 
lying patterns that might not emerge in the inter- 
views for some time. If the patient is an adolescent 
the mother is taken concurrently into observation 
and treatment by the psychiatric social worker. 
Throughout the period of observations and treat- 
ment, the patient is instructed to keep a detailed 
calendar of her menstrual periods (date, amount, 
flow, intensity and duration of pain and other 
symptoms), and to bring in weekly twelve-hour 
specimens for pregnanediol determinations during 
the latter half of the menstrual cycle. 

The following case is typical. 

A 14-year-old girl w 


years. Her periods at — occurred at 2-week intervals and were 


then the interval lengthened to 4 weeks. The 


at first were pain free, but at 13 she ane to 
excruciatingly severe cramps accom 
t necessary 


by na 
ing, which made it 4411 
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About 2 weeks before admission she began to day dream 
Ae and her schoolwork, previously adequate, began to dete- 
riorate. She had always been quiet, friendly and very conscien- 
tious. Being the oldest girl in a family of 6, she had taken on 
2 overt protest an unus large proportion of household 
uties 
Physical examination was negative, but the ist noted 
that she was tense during the rectal examination. With a great 
deal of encouragement on the part of the psychiatrist, a good 
relation was eventually established, and although she found 
talking difficult she gradually told about the great discomfort of 
dysmenorrhea, she would like to be rid of the “whole 
meaning the menses, and how she felt that there was 
ing wrong inside her that po the pain. She com- 
plained of her many duties at home and e resentment 
th or her siblings, who get away without doing 
because they were boys, and the girls — they were 
As soon as 2 relation of trust had been established 
with the the 1 2 major changes were observed: the paticnt’s 
dysme at first reverting to the 
9 interval — then back to the 4-week interval, repeating 
——— pattern of her menarche (urine specimens assayed for 
that ovulation was occurring ‘larly); 
a = y good girl became a behavior m at 
home — s 
and became “saucy” when reprimanded by her mother or father. 
Concurrently, she overcame her learning difficulty at school. 
After about 6 months of weekly psychiatric interviews she 
began to take more interest in her a rance. She also became 
interested in a boy, who started to call her for dates. This threw 
her into a conflict with her strict and old-fashioned parents and 
— on fears in herself of being bad. She oscillated between 
her wish ot her desire to be 
rents and excel at school. With the appear- 
— of dysmenorrhea has 
tes. some of her periods 
e efforts are being made 
this phase of her conflict. 


obedient to 
ance of this conflict, her previous sym 
returned, and although she = ovu 
have been 1 or 2 wee 
to help the patient u 

This patient illustrates several points, which have 
been observed to a greater or lesser degree in most 
of the dysmenorrheic patients who considered their 
dysmenorrhea severe enough to warrant the seeking 
of medical aid: 


The patient showed a conflict over growing up 
that expressed itself in the following ways: be- 
tween her periods she was unusually willing to 
accept the responsibilities of an adult in her 
home; however, during her periods she stayed 
in bed with pain, expecting her mother to do 
every little thing for her — that is, she became 
a completely dependent child. In her interviews 
she expressed envy of her sisters, who were 
younger and were spared from household respon- 
sibilities. “It’s no fun to be grown up.” The 
normal adolescent conflict between the wish to be 
grown up and the wish to remain a child is magni- 
fied in the dysmenorrheic patient. The two sides 
of this are expressed in the behavior during the 
phases of each menstrual cycle. Between the 
periods of actual bleeding there is a striving for 
independence and taking on of adult activities 
to an unusually large degree. During the period 
there is a return to a particularly dependent and 
childlike behavior. At this time the patient 
expects the mother, husband or whoever is the 
closest person in the environment to fulfill her 
every need. This description is equally applicable 
to the older dysmenorrheic women. It is inter- 
esting that during the time of relief from 
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cramps and symptoms, the patient described 
above rebelled openly against her excessive house- 
hold duties. The dysmenorrhea reappeared to- 
gether with the appearance of a boy friend on her 
horizon, a boy she felt attracted to and was, 
therefore, very much afraid of. A similar con- 
figuration has been detected in some of the other 
patients. 

In most of the patients, in addition to the 
physical symptoms of dysmenorrhea, at least one 
symptom indicative of a purely emotional diffi- 
culty has been observed. The patient described 
above, in spite of her normal intelligence, experi- 
enced learning difficulties at school that seemed 
to be connected with her fear of people in author- 
ity. Some patients experience more than usual 
difficulties in their social relations with people 
such as parents, siblings and friends; others find 
themselves hampered in their ability to perform 
to their full capacity in work, school or at home. 

As in the case presented above, with the onset 
of psychiatric treatment an alteration of some 
kind in the whole menstrual pattern frequently 
occurred. This consisted of irregularities in the 
menstrual cycle and changes in the amount or 
duration of flow. These shifts occurred either in 
conjunction with the change in the intensity or 
character of the dysmenorrhea or independently 
of it. So far the appearance of anovulatory cycles 
has not been observed. 

With the improvement of the dysmenorrhea 
under psychiatric treatment some actual disturb- 
ance of behavior often appeared at least tempo- 
rarily. In the case discussed above, it was re- 
belliousness and aggressiveness at home. Another 
patient began to steal temporarily. Still another 
became somewhat promiscuous. This is inter- 
preted as an indication that the dysmenorrhea 
expresses some emotional conflict that comes to 
the fore more directly when the physical symptom 
is relieved. It should be emphasized that the 
behavioral symptoms are again dealt with on a 
psychiatric level and tend to disappear as soon 
as further insight and understanding is gained 
by the patient. 


OLIGOMENORRHEIC AND AMENORRHEIC PATIENTS 
Before going into questions of a more general 

nature I should like to turn now to the oligomenor- 
rheic and amenorrheic patients and again to intro- 
duce the subject with a description of a representa- 
tive case. 

Mrs. Y., a 25-year-old 
Her menarche 


woman, had been married for 5 
had started at the 


of 13, but her periods had 
from onset. occurred at intervals of 
She was married at the age of 20, and 2 months 

t. She miscarried in the 10th week of her 


been irregular 
4 to 12 months. 
later became 


pregnancy. y afterward there was a 3-month period of 
amenorrhea di as possible pregnancy; however, it ended 
with a normal period. No ucts of conception were passed. 
Since then the patient has under the and 
care of a gynecologist. She was found to be normal on physical 


PSYCHOLOGIC FACTOR IN GYNECOLOGY — MENZER 


571 


examination and had a normal basal metabolic rate, normal 
17 ketosteroids excretion and normal excretion of follicle- 
stimulating hormone. Bleeding was occasionally induced by 
various endocrine treatments. During more than 2 years of 
gynecologic therapy there was only one episode of apparently 
spontaneous ovulation, which followed 3 months of amenorrhea 
and terminated in a so-called normal period. In September, 
1952, all endocrine therapy was stopped, and the patient was 
referred to the psychiatric research unit. She was instructed 
to keep a calendar and to bring in weekly 12-hour urine specimens 
to determine ovulation. After a relation of trust had been estab- 
lished she stated that she wanted neither to menstruate nor to 
bec nt. She had sought medical aid only at the 
insistence of her husband and mother, to prove to them that 
she was willing to co-operate. She admitted to a fear that there 
was something wrong with her inside organs,” and said that 
she would like to know what it was. (This woman is an intelli- 
gent college graduate who has been working ever since her 
marriage in a position that is socially higher than her husband's; 
she is very proud of her work i ndent income.) She 
stated that she had wanted to be a boy; she had excelled in 
sports as a youngster and had later shifted her interest mainly 
to academic achievements. She was never interested in things 
feminine, in contrast to her older sister, who was “‘crazy about 
babies” and whom she considered “feminine and dumb.” Her 
father had wanted a boy and was very disappointed when she 
turned out to be “just another girl.” She stated that she had 
not wanted a child after her marriage but had not used any 
contraceptives because she thought she could not preg- 
nant. n she found out about her pregnancy she was dis- 
appointed and had a wish to get rid of the child. Although she 
not actively interfere with the p ney she did not follow 
s instructions and, in fact, did the things he told her 
not to do. She was glad when she started to b and had the 
ins that accompanied the miscarriage. After the abortion she 
me afraid that she had caused some i rable damage 

to hersclf and also regretted somewhat the loss of the child. 
During this phase of her treatment she never ovulated but 
occasional staining. A turning point came when she 
gradually became aware of a deep but 1— wish to have 
a baby, in conflict with her desire to enjoy her freedom and to do 
as she pleased. She then asked her psychiatrist, a woman, if she 
had children of her own. When told “yes,” she was surprised, 
looked happy and asked how it was possible to combine having 
children and a career. At about the same time the patient's 
sister became pregnant; this filled the patient with envy and an 
increasing desire to become a mother kersell. She then remem- 
bered a period in her childhood when she had been filled with a 

wish to have a baby of her own. 

During this phase the patient ovulated spontaneously and had 
a normal menstrual period. Four without any evidence 
of ovulation or bleeding followed. Then she ovulated spontane- 
ously and became pregnant, as evidenced b 
nanediol titers, a positive pregnancy test an 
— obstetrician. She has now been pregnant 


This case, again, illustrates some of the points 
observed in the 5 cases of oligomenorrhea or amenor- 
rhea now being studied. Like Mrs. Y., 3 patients 
of this group had the wish not to menstruate, either 
because they regarded menstruation as something 
ugly, sexual and thus forbidden or because they 
saw it as an indication of femaleness, which they 
rejected. They ostensibly came for treatment only 
because somebody in their family made them, and 
2 of them refused treatment of any sort after a 
while. 

Knowledge of these negative feelings about men- 
struation had not been obtained by the gynecolo- 
gists. There are several reasons for this. The busy 
clinic atmosphere rarely lends itself to the develop- 


iii 
for 18 any symptoms. 
though she has continued to express — and doubts about the 
pregnancy in her continued psychiatric treatment, she has been 
able to follow the instructions of her obstetrician and to accept 
increasingly her new responsibilities as an expectant mother. 


ment of a sufficiently close relation for the patient 
to express such intimate feelings, and it takes some 
time to elicit them. Moreover, if a patient comes 
to a physician for treatment of a condition it is 
generally taken for granted that she genuinely 
desires improvement of that condition and, there- 
fore, she is often not questioned about motivation. 

Such apparently peculiar behavior on the part 
of these patients can be better understood if one 
looks more closely at Mrs. Y. She was conscious 
only of a desire not to menstruate and not to become 
pregnant. However, in the act of seeking medical 
aid she expressed her deeper and more basic wish 
to be a normal woman and mother, a wish that was 
in direct opposition to her conscious feelings, and 
became apparent to her only after prolonged psychi- 
atric treatment. 

All 5 patients with amenorrhea and oligomenor- 
rhea so far seen have consciously rejected their role 
as women. 


Discussion 


Each patient with a menstrual disturbance thus 
far studied in the Gynecological-Psychiatric Unit 
has shown a definite emotional conflict. In the 
women with dysmenorrhea the predominant conflict 
seems to lie in the sphere of accepting adult feminine 
responsibilities. It is often expressed in excessive 
drive toward independence and activity between 
periods and giving in to childish, dependent wishes 
during the menstrual period. In the woman with 
functional amenorrhea and oligomenorrhea the 
sexual and reproductive roles of a woman’s life are 
consciously unacceptable. The idea of femininity is 
rejected in favor of masculine behavior, or the idea 
of sex is associated with the sordid and the forbidden. 
At the same time these patients have a deep wish 
to be normal women and mothers that does not 
reach their conscious awareness for various reasons. 
These two psychologic configurations are not sharply 
delineated, but may merge into each other, as with 
the occasional patient with dysmenorrhea who has 
some menstrual irregularity or the patients with oli- 
gomenorrhea who have painful periods. The role of 
psychotherapy in such cases is to make the patients 
aware of their partly unconscious drives, to bring 
the inner conflict into the open, and to help them to 
arrive at a more satisfactory solution. If the con- 


flict emerges into consciousness during psychother- 
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apy, the gynecologic symptom often disappears. 
Temporary disturbances in behavior may then arise 
—that is, the patient expresses on a social level 
what she previously expressed in a bodily symptom. 
In such cases further psychiatric treatment is re- 
quired. The constant correlation between emotional 
conflict and gynecologic symptoms has been appar- 
ent in this study of patients with various menstrual 
disorders. The added phenomenon of amelioration 
or disappearance of the symptoms with resolution 
of the conflict strongly suggests that emotional 
factors play an etiologic role in the production of 
certain menstrual dysfunctions. 

In conclusion, I should like to say that these 
studies thus far indicate that the psychologic factor 
is important in gynecology. The difficult and im- 
portant task for further research is to determine 
how, where and to what extent emotions and atti- 
tudes influence the delicate physiologic balance 
necessary for normal functioning of the female 
sexual and reproductive system. 

I am indebted to 
Peter Bent Hospital: tor —— 
and endocrinologic aspects of this study; to Dr. Lucie Jessner and 
to Dr. Henry Fox, consulting — 2 sts; and to Dr. Phillip 
Gates, psychiatrist, Mr. Thomas Plaut, psychologist, and Mrs. 
Harriet Robey, psychiatric social worker E their able assistance 
in carrying out this study and in the preparation of this paper. 


REFERENCES 
1. Abraha K. Manifestations of female castration complex. 
Selected Papers. $27 pp. London: Hogarth, 1929. = 
2. Benedek, T., and Rubenstein, B. B. Sexual al svete | in women: relation 


— Vol. 2. 


4. Idem. Psychiatric ent i sy accoloey joey. 
cology. it 
New York: 1880 Pp. 


5. Dunbar, HI. F. Emotions and Bodily Changes. 
New York: Columbia University Press, 1938. 


6. Freud, Hemel sexuality. Collected Papers. 
ol. 5. 396 pp. London: ~ — Po. 
7. lem. ical conseq 


9. Ide of female sexuali 
7 ty. Internat. J. Psycho- 


Lam 
10. nN J. Problems of femininity. Psychoanaly:. Quart. 2: 


11. Wittkower, E., and Wilson, A. T. menorrhea and sterility 
Dra’ Mc J. 1980 


12. e S. H. Amenorrhea: classificat d nt. I 
28 Edited by J. V. Meigs and K.-H. Vl. J. 
$21 PP. New York: Toute & 22 1950. Pp. 163-175. 
13. F. Mechanism of estrin therapy in relief 
26:68-72, 1940. 


V. 


Second edition. 641 pp. 


522 
Psychosomatic Medicine Monograph Seri 
3. De 
B21 pp. 
396 pp. London: Hogarth, N Pp. _ 


last Medical Progress report on mycology 

was presented in 1945 by Downing and 
Conant.! The present report covers the major 
advances in medical mycology since that time, and 
previous articles are used only for orientation. There 
have been tremendous advances in the field of medi- 
cal mycology in the last eight years. A few of the 
milestones may be enumerated: the recognition of 
the benign, common forms of histoplasmosis; the 
diagnosis and surgical treatment of coccidioidal 
pulmonary residua; the treatment of blastomycosis 
with stilbenes; the utilization of periodic acid Schiff 
stain to demonstrate fungi in tissue; and the ad- 
vance and utilization of immunologic procedures in 


mycology. 
The field of medical mycology is small, and may 
be outlined as follows: 
Systemic mycoses. Fungous infections of the 
various internal organs and systems are found i in 
i and include 


actinomycosis, nocardiosis, South American 
blastomycosis, mucormycosis, aspergillosis and 
geotrichosis. 

Intermediate mycoses. These fungous infections 
are usually confined to the skin, mucous mem- 
branes, and subcutaneous tissue, but may become 
systemic. Best examples are moniliasis and sporo- 
trichosis. For completeness, maduromycosis and 

cosis should be included here, 
and, in addition, rhinosporidiosis and some cases 
Tric rubrum infections may belong 

in this group. 

Superficial mycoses (dermatophytoses). These 
are superficial — infections of hair, skin and 
nails. Clinically, this group is to as tinea 
capitis, tinea pedis, tinea corporis and so forth, 
depending on the location of the infection. 


The subject is discussed under the two broad 
headings of clinical and laboratory mycology. 
CLINICAL MYCOLOGY 
Systemic Mycoses 


Coccidioid 

This disease is present in two clinical forms: the 
common, primary, pulmonary type; and the rare, 
progressive, disseminated type. Sixty per cent of 
the cases of primary id ycosis are asymp- 


MYCOLOGY — JILLSON 


MEDICAL PROGRESS 


MYCOLOGY 
Oris Fietp Jittson, M. D.“ 
HANOVER, NEW HAMPSHIRE 


tomatic, and diagnosis is based chiefly on a positive 
coccidioidin skin test. The other 40 per cent are 
manifested by various nonspecific signs and symp- 
toms of pulmonary infection.“ 

After the primary pulmonary infection, there are 
two important questions to be answered. The first 
is whether the progressive, disseminated form, with 
a 50 per cent mortality rate, will develop. The 
second is, if pulmonary residua appear, how are 
these lesions to be diagnosed? 

Disseminated coccidioidomycosis. There are a 
number of criteria to determine whether dissemina- 
tion will occur. 

Duration of infection. If dissemination occurs, 
it is frequently within weeks and infrequently after 
a period of months. It rarely occurs in the second 
year.“ This appears to be a sound clinical ob- 
servation, regardless of some dissenting opinion.“ 

Sex. Dissemination is more common in the male. 

Presence of erythema nodosum. This signifies a 
good prognosis® and further stresses the sex inci- 
dence, since it occurs in about 5 per cent of males 
and up to 35 per cent of females.” 

Race. Nowhere in medicine is the racial pre- 
dilection for a disease more strikingly demonstrated. 
Dissemination occurs in about 1 case out of 500 in 
Caucasian patients. The Mexican rate of the pro- 
gressive disease is three and a half times that of the 
other Caucasian groups; the rate in Negroes is 
fourteen times, and the Filipino rate one hundred 
and eighty times’ higher than that in whites. (Of 
interest is the fact that erythema nodosum is rare 
in Negroes. 

Reaction to coccidioidin. If the positive skin 
test reverts to negative, dissemination is imminent.’* 

Complement-fixation titer. The titer is low (1:2 
to 1:16) in uncomplicated pulmonary disease. With 
dissemination, it may be found positive in dilutions 
above 1:16, with a tendency to rise. Thus, with a 
high t-fixation titer and a negative skin 
test, prognosis is unfavorable.? 

Presence of residual pulmonary cavities. With 
questionable exception, no case with residual pul- 
monary cavity has been known to disseminate.’: * 
It is of interest that in a review of 53 cases of coccid- 
ioidal meningitis, 50 of which were fatal, Buss et 
al.“ found that in no case in which there was pul- 
monary-cavity formation did coccidi of 
the meninges develop. 

Pregnancy. The incidence of dissemination in 
pregnancy is considerably greater than that reported 
in all cases of the disease, reaching its peak when 
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infection is acquired at a late stage in gestation. 
(Congenital infection does not take place. 

Residual pulmonary coccidioidal lesions. Cavities 
may develop early in the course of the primary ill- 
ness, often beginning within the pneumonic lesion a 
week or two after the onset of the disease. They 
occur in 2 to 8 per cent of symptomatic cases of 
pulmonary disease. On the other hand, the pneu- 
monic areas may reduce in size to nodular or ir- 
regular residua over a period of weeks and months,“ 
with occasional calcification of some of the lesions. 
The importance of these focalized residual lesions is 
that they persist for years and are the most common 
ones seen outside the endemic areas. For example, 
they have been noted in Vermont" and frequently 
in New York state.” 

Thus, they must be considered in all localities 
in the differential diagnosis of chronic pulmonary 
disease, especially tuberculosis and neoplasm. 
nosis can be established as follows: 

History of residence or travel in certain areas. 
The disease is endemic in the arid southwestern 
states, California, New Mexico, Arizona, Texas, 
Utah and Nevada. Also, the spores of Coccidioides 
immitis are found in the soil of Mexico, Argentina 
and Venezuela and contaminate the air of mycologic 
laboratories containing cultures of the organism. 
Merely traveling on trains or riding through endemic 
areas in automobiles can produce infection.? Re- 
cently, a patient from Nova Scotia without contact 
with endemic areas was reported as having coccid- 
ioidomycosis." This diagnosis was based on con- 
vincing pathological evidence, but the organism was 
not cultured. The author suggested that imported 
fruit was the source of infection. 

Immunologic procedures. A positive coccidioidin 
skin test and a positive complement-fixation or 
precipitin reaction are of great diagnostic aid, es- 
pecially if the tuberculin test is negative. Only 
60 per cent of patients with coccidioidal cavities 
have a positive pl tion reaction. 
Since the precipitin reaction becomes positive at 
about three weeks and reverts to negative by four 
months, it is better, in long-standing cases, to do 


only a pl t-fixation test, which may remain 
positive for years.“ 
Roentgenologic findings. Jamison discussed 96 


pulmonary infections that persisted for months or 
years. The thin-walled cavities without surrounding 
infiltration are extremely suggestive of coccidioidal 
residua but are not diagnostic per se. Of these 
cavities, 90 per cent are single, and 70 per cent are 
located in the upper chest.“ In addition, nodular 
foci are frequently noted, and, less often, enlarged 
mediastinal and hilar lymph nodes, miliary lung 
involvement, pleural effusion and persistent pneu- 
monitis. 

Repeated roentgenologic examination demon- 
strates that these solitary cavities and nodules may 
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persist with little change for years, *. 1 and this is 
an important diagnostic characteristic. 1 

Culture. With asymptomatic coccidioidal pul- 
monary residua, sputum and gastric cultures are 
characteristically negative, and the handling of 
cultures on solid mediums almost invariably results 
in laboratory infections. 10 However, the sputum 
can be positive, and cultures may be necessary in 
certain cases to establish the diagnosis. If suspicious 
cultures are obtained, they should be sent to labo- 
ratories properly equipped to handle them. 

Surgery. Surgical exploration may be required to 
rule out cancer or tuberculosis.'” 

Prognosis and treatment. As mentioned above, a 
coccidioidal cavity signifies that dissemination will 
not take place, and when there are no complications 
a cavity is not an indication for thoracic surgery. 

In a study of 92 cases of coccidioidal cavities, 
Winn® showed that 25 per cent closed spontaneously 
and 10 per cent persisted for years without harm. 
In 6 per cent the lesions filled and became solid foci 
resembling cancer. The remainder required surgery 
for various reasons. Greer'? removed by wedge 
resection 4 focalized granulomas to rule out cancer, 
and performed lobectomies in 9 cases with cavities, 
chiefly because of repeated hemorrhage and infec- 
tion. Occasionally, the cavities continue to increase 
in size and require pulmonary resection.“ Persistent 
subpleural cavities should be removed surgically to 
prevent hydrothorax or pyopneumothorax.’: The 
consensus is that surgical treatment of these pulmo- 
nary residua has had excellent results without any 
evidence of dissemination. This is well substantiated 
by Cotton’s'® report on the surgical treatment in 
30 cases of pulmonary It is 
important to stress again that, owing to modern 
transportation and travel, these pulmonary residua 
must be considered in the differential diagnosis of 
pulmonary lesions in all localities."+ 12. 18 


Histoplasmosis 

One of the outstanding advances in all medicine 
since 1945 has been the discovery of the common 
benign forms of histoplasmosis. A suggestion by 
Smith" initiated the epic work of Palmer e and 
Christie and Peterson.” It is now accepted that the 
classic course of histoplasmosis (Darling) with its 
widespread involvement of the reticuloendothelial 
system, depression of the blood elements, irregular 
fever, emaciation, and finally death, is the exception 
rather than the rule. Even while an unstable en- 
demic area was being established in the Mississippi 
basin region, the disease was diagnosed in nontravel- 
ing natives of New York*.and Vermont.” The 
organism, Histoplasma capsulatum, has been isolated 
from the soil of Detroit Lake, Minnesota, among 
other places.* Thus, histoplasmosis can be diag- 
nosed in widespread localities where the index of 
suspicion is high and proper mycologic technics 
are utilized. 
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Histoplasmosis may be conveniently classified as 
pulmonary, both asymptomatic and symptomatic 
(nonepidemic and epidemic forms); disseminated 
(nonfatal and fatal); and localized (skin, penis, 
tongue and larynx). “. 26 

Asymptomatic pulmonary is. Up to 
1945 histoplasmosis was considered a routinely fatal 
disease, involving chiefly the reticuloendothelial 
system. At that time, Palmer®® and, independently, 
Christie and Peterson presented a plausible ex- 
planation for a well known enigma: the frequency of 
pulmonary calcification for different areas of the 
country varied at a rate that did not correspond to 
the incidence of tuberculosis in these areas, reaching 
its highest frequency in the central eastern part 
of the United States. In addition, pulmonary calci- 
fication was observed in negative tuberculin reactors; 
the explanation offered at that time was that the 
tuberculin sensitivity disappeared with healing by 
calcification. Then these investigators postulated 
that a benign asymptomatic form of pulmonary 
histoplasmosis existed, manifested by a positive skin 
test to histoplasmin and by pulmonary calcification. 
This assumption was based chiefly on the following 
facts: Palmer, in testing over 2000 nurses to both his- 
toplasmin and tuberculin, noted that if they were 
negative to both histoplasmin and tuberculin, 1.2 
per cent had pulmonary calcification; if positive 
to tuberculin alone, only 10.4 per cent, and if positive 
to histoplasmin alone, 31.1 per cent showed calci- 
fication. Also, the highest incidence of pulmonary 
calcification was found in the states bordering the 
Mississippi River and its larger tributaries — the 
exact area of highest histoplasmin reactors. This 
hypothesis was verified by various in vestigators, “0 
and all agreed that pulmonary calcification was 
found twice as frequently with positive histoplasmin 
sensitivity as with positive tuberculin sensitivity. 
This held true even in Canada." This benign asym p- 
tomatic form of histoplasmosis became an accepted 
fact with the observation of its clinical course from 
the onset of pulmonary infiltrate to the develop- 
ment of calcification in a histoplasmin- positive, 
tuberculin-negative reactor,” and finally with the 
isolation of H. capsulatum by culture in these 
cases. 


Nonepidemic form. * · 1. 2 Histoplasmosis must 
be considered in the differential diagnosis of pul- 
monary disease resembling tuberculosis when re- 
peated bacteriologic studies are negative for the 
tubercle bacillus. This is especially true if the tuber- 
culin skin test is negative. Although cavities are 
rare, they have been present on several occa- 
sions. *. % Also, one must consider the fact that 
the two diseases have frequently coexisted.‘*: 0 Iso- 
lated cases with widespread miliary lesions have 
been noted,“ s and are probably similar in all 
aspects to the epidemic form described below. 
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Epidemic form. Furcolow and Grayston™: ** have 
compiled about 200 cases of this form of pulmonary 
histoplasmosis, mainly by retrospective study of 
epidemics. From 1938 to 1951, a dozen different 
epidemics of acute widespread ‘pulmonary disease 
were reported.“ All presented similar clinical and 
roentgenologic findings, and most consisted of dis- 
seminated pneumonitis that tended to heal by even- 
tual miliary calcification. The cause was unknown 
until recent years. Typical exposure histories are 
summarized as WS: 

Nauen and Korns“e described cases of acute 
miliary pneumonitis” in 23 men who were engaged 
in shoveling pigeon manure from an old schoolhouse 
in Plattsburg, New York. 

A similar history was presented by Feldman and 
Sabin“ when a “pneumonitis of unknown etiology” 
occurred in 12 men shoveling a collection of pigeon 
manure from a basement of a water tower in Cin- 
cinnati. 

Thirty-five soldiers contracted an unusual pul- 
monary disease” after seeking shelter in a storm 
cellar during maneuvers in Oklahoma. 

Ten men acquired what was described as “ 
worm pneumonia” while digging for fishing worms 
in Wisconsin.“ 

The first clue to this enigma came when Emmons® 
isolated H. capsulatum from the soil in 1949. Later, 
it was emphasized that the fungus was found much 
more frequently in soil contaminated with bird 
excreta.“ 

In 1950 White and Hill,“ in a study of 114 cases 
of pulmonary calcification, suggested that H. capsu- 
latum might be the causative agent of the previously 
described epidemics. This was based on a follow- 
up study cf 10 of the cases of Nauen and Korns*® 
in which disseminated pulmonary calcification, posi- 
tive skin tests to histoplasmin and, in almost every 
case, positive complement-fixation titers subse- 
quently developed. Schwartz and Spitz“ came to a 
similar conclusion after study of 1 of the soldiers 
who acquired the disease in the storm cellar during 
maneuvers. The final proof came with the isolation 
of H. capsulatum from the soil at the point source of 
each of these epidemics**: ** “7 and from a patient 
with this disease.“ Furcolow and Grayston™: * have 
established the following criteria for diagnosis: 


Isolation of H. capsulatum from the soil at the 
point source of the epidemic. 

The presence of positive serologic tests for 
histoplasmosis. 

The presence of positive histoplasmin skin tests. 

The development of miliary calcification. 

In their review of nearly 200 cases of acute, dis- 
seminated pneumonitis due to histoplasmosis, the 
symptomatology, course and roentgenologic findings 
present a remarkably constant picture. The incu- 
bation period was five to eighteen days. Onset was 
sudden, with generalized malaise, weakness, vague 
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chest pain, nonproductive cough and fever (tem- 
peratufe of 102° to 105°F.). There was a striking 
paucity of physical findings in all cases. X-ray 
examination of chest during the first few days 
of the illness may be negative, followed by rapid 
development of extensive, diffuse, bilateral involve- 
ment. The disseminated lesions vary from tine, 
mottled, granular infiltrations to soft, miliary nod- 
ules. There is a marked tendency for eventual 
calcification to occur; this usually does not appear 
for four or five years after onset of illness. The 
course is variable, but is always associated with 
marked weight loss. Over 50 per cent of these pa- 
tients had pulmonary symptoms lasting for years 
and consisting of dyspnea, cough and easy fatig- 
ability. 

Disseminated histoplasmosis — nonfatal form. It 
is only in the past few years that patients with 
proved cases of disseminated histoplasmosis have 
been known to survive, and several cases are now on 
record. d. 6. Whecler described simultaneous 
systemic histoplasmosis in 2 cousins, both of whom 
recovered. In 1 case the ent-fixation titer 
dropped from 1:1280 to 1:40 with resolution of the 
disease. 


. Localized histoplasmosis. Localized granulomas 
produced by histoplasmosis are reported most fre- 
quently on the penis, tongue, skin and larynx.*** 
The lesions are misdiagnosed as syphilis, tuber- 
culosis, leishmaniasis and neoplastic disease. 

Raftery et al.“. state that histoplasmosis is a 
common cause of aprendicitis and mesenteric ade- 
nitis, 5 per cent of appendixes being involved and 
43 per cent of mesenteric lymph nodes. This is 
based on histologic evidence and one positive culture. 
Certainly, one could not make this diagnosis from 
the photomicrographs, and the observations have 
not been verified by subsequent investigators. 

Diagnosis. Diagnosis can be supported and es- 
tablished by direct examination of peripheral blood, 
bone marrow and sputum, by biopsy, culture, ani- 
mal inoculation, skin tests and serologic and roent- 
genologic studies. All these methods, using the 
proper laboratory technics, may be required to ar- 
rive at the final diagnosis in a given case. For ex- 
ample, even when the vast majority of the cases 
studied were of the disseminated type, bone-marrow 
study produced a positive diagnosis in less than 
50 per cent of the cases.** Routine histologic ex- 
amination may fail to demonstrate the small intra- 
cellular yeast organisms"; also, some of the routine 
mycologic mediums may fail to effect culture of the 
fungus. 

Treatment. This varies with the clinical form 
present. Lobectomy has been successful in the rare 
localized forms of symptomatic pulmonary histo- 
lasmosis.““ 7 Otherwise, here and in the epidemic 
pulmonary form, prognosis is favorable with proper 
bed rest and nutrition. * In the disseminated 
type, quinacrine, diethylstilbestrol,“ antihista- 
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mines“ and ethyl vanillate*:“ may be of value. 
The localized granulomas may disseminate, *. % and 
probably surgical excision is the treatment of choice 
when possible. 


North American Blastomycosis 

Until the turn of this decade, systemic blasto- 
mycosis had a mortality of 92 per cent in patients 
who had been followed for two years or longer.“ 
Now an aromatic diamidine, stilbamidine, is being 
used successfully in its treatment.“ 7c 

Elson,” in 1945, first noted that propamidine, 
one of the aromatic diamidines, was effective in 
vitro against Blastomyces is and even more 
so against Sporotrichum schenckii. This observation 
was followed by its use in the relatively benign 
cutaneous form of blastomycosis; applied locally, 
propamidine resulted in partial improvement.“ 
Since the drug is too toxic to be given parenterally, 
Schoenbach et al.“ first utilized another diamidine, 
stilbamidine, intravenously in a patient with sys- 
temic blastomycosis. The immediate therapeutic 
effect was excellent. A later report on 3 additional 
patients verified the effectiveness of stilbamidine in 
the treatment of systemic blastomycosis.“ Curtis 
and Harrell,“ in addition to reporting rapid im- 
provement in 2 patients with systemic blastomycosis 
treated with stilbamidine, cured 2 men with cutane- 
ous blastomycosis by the daily use of 3 mg. of di- 
ethylstilbestrol, which was chosen because of its 
chemical similarity to the aromatic diamidines. 
Harder“ had previously demonstrated that diethyl- 
stilbestrol in a concentration of 1:100,000 prevented 
the growth of B. dermatitidis in vitro. 

The aromatic diamidines have been used in the 
treatment of several thousand patients with try- 
panosomiasis, many of whom were poor risks. No 
deaths have been recorded from the drug.“ It 
should be diluted before intravenous use to prevent 
nitritoid reactions. The amount of stilbamidine 
necessary for cure is not known, but probably a 
total dosage of 3 to 6 gm. administered in two or 
three courses is sufficient. This is best given by 
slow intravenous drip of 100 to 150 mg. in 1000 cc. 
of 5 per cent glucose solution. After daily treatment 
for about two weeks, there is a variable rest period 
before the second or third course is begun. 

In a fairly high percentage of patients, two to 
five months after treatment with stilbamidine, a 
selective neuropathy involving the trigeminal nerve 
occurs. Progressive sensory changes, with disso- 
ciated anesthesia are noted. Touch sensation is lost, 
whereas pain, temperature and pressure sensory 
modalities are maintained. is may persist for 


years.” 


Cry ptococcosis 

Evidence is beginning to accumulate that the 
initial infection with Cryptococcus neoformans, as 
well as with B. „ is pulmonary, and that 
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asymptomatic and benign forms of these diseases 
may exist as in coccidioidomycosis and histoplasmo- 
sis. 7 Both B. dermatitidis and C. neoformans 
have been isolated from the soil“. 77 and can thus 
be inhaled in the same manner as the spores of 
H. capsulatum and C. immitis. 

Cox and Tolhurst,™ in a superior book on the 
subject of human torulosis (cryptococcosis) with a 
report of 13 cases from Australia, state that the 
disease is frequently primary in the lungs. Con- 
vincing evidence is presented that the disease of the 
lungs may heal spontaneously and, since symptoms 
are slight, may be completely overlooked. 

The authors also state that pulmonary torulosis 
is usually a chronic disease, sometimes preceding 
meningitis by several years. Emmons” concurs with 
these conclusions. Likewise, Schwarz and Baum“ 
believe that, with blastomycosis, a tendency to 
heal is common in the lung. If these concepts are 
proved to be correct, it behooves the practitioner 
to be alert to diagnose the primary lesions, which 
are potentially curable by surgical and medical 
methods. Cryptococcus has such a strong predilec- 
tion for the meninges that meningitis is its eventual 
common recognizable clinical form. At this stage 
the mortality approaches 100 per cent.”* 

The incidence of concomitant malignant lym- 
phomas (chiefly Hodgkin’s disease) in cryptococcosis 
and disseminated histoplasmosis is about 10 per 
cent. 

The association of these two systemic mycoses 
and Hodgkin’s disease occurs much too frequently 
to be simply a matter of chance. It is doubtful if 
these fungi are of much significance in the etiology 
of malignant lymphomas. “ Cox and Tolhurst™ state 
that chronic cryptococcosis is associated with lym- 
phadenopathy in 18 per cent of cases and that the 
lymph nodes may degenerate into malignant lym- 
phomas, whereas Burger and Morton“ have called 
attention to the fact that cryptococcosis produces 
granulomatous lesions resembling those of Hodgkin’s 
disease. They postulate that perhaps some of the 
cases were misdiagnosed as Hodgkin’s disease before 
he diagnosis of cryptococcosis was established. An- 
other likely explanation for the close association of 
these diseases is an impaired immunologic response 
in patients with Hodgkin’s disease.“ The tuberculin 
skin test, known previously to be positive, becomes 
negative with the onset of this disease. Similar 
depression of serologic reactions for syphilis has 
been noted. Therefore, it may be postulated that 
the malignant lymphomas predispose to crypto- 
coccosis and histoplasmosis on the basis of altered 
immunologic response on the part of the host. With 
these facts in mind, Ende et al. have suggested that 
if a lymphoma is suspected, material from lymph- 
node biopsies should be routinely cultured for fungi. 

Although most patients with cryptococcal menin- 
gitis die within six months, some survive this initial 
meningitic phase of the disease and have a partial 
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remission lasting for two to four years.“ Willard 
and Wolffss stress the fact that this course — the 
initial, severe meningitis followed by long remission 
and then a recurrence, with a rapid decline and 
death — is typical and diagnostic of cryptococcosis. 

According to Neuhauser and Tucker, “ when calci- 
fication of the brain is found by roentgenologic 
studies of newborn infants, central-nervous-system 
cryptococcosis must be considered in the differential 
diagnosis, as well as toxoplasmic encephalomyelitis. 
This is based on the study of 3 infants, all of whom 
died from cryptococcosis. Roentgenograms revealed 
punctate and confluent calcification scattered 
throughout the degenerated brain. 

Treatment. Streptomycin-producing strains of 
Streptomyces griseus have been found to yield a 
second antibiotic, actidione. Of the fungal pathogens 
tested, only C. neoformans has proved highly sensi- 
tive to this antibiotic.*’: ** Actidione has been used 
with partial success in the treatment of cryptococcal 
meningitis.’*- ** Since C. neoformans does not survive 
an elevation of the body temperatures in mice, . 1 
fever therapy is worthy of clinical trial as an ad- 
juvant to actidione. Furthermore, because C. neo- 
formans is highly sensitive to an alkaline pH,” 
investigative studies along this line might prove 
fruitful. 

Surgical resection is probably the treatment of 
choice in pulmonary cryptococcosis. Baker“ dis- 
cussed successful resection in 3 cases and suggested 
that perhaps resection was prophylaxis against the 
development of cryptococcal meningitis. 


South American Blastomycosis 


Since the last Medical Progress report, further 
articles have confirmed the effectiveness of sulfona- 
mides in the treatment of South American blasto- 
mycosis.**: 
Mucormycosis, Aspergillosis and Geotrichosis 

Aspergillosis***® and geotrichosis'®*: 1% have been 
the subject of several more reports. These non- 
descript pulmonary infections are difficult to prove 
even with a positive culture, because Aspergillus is a 
common laboratory contaminant, and Geotrichum 
is one of three potentially pathogenic fungi that are 
endogenous, the other two being Actinomyces israeli 
and Candida albicans. In almost all cases, Aspergil- 
lus fumigatus has been identified as the causative 
organism of aspergillosis, for which no effective 
treatment has been discovered to date. Neomycin 
has been effective against Geotrichum in vitro'@ 
and has been successfully employed in the treatment 
of 1 case of Geotrichum septicemia. 1 

On the other hand, the reports on mucormycosis, 
even though not confirmed by cultures, establish 
this as a definite clinical and pathological entity 
10: it occurs in patients with diabetes mellitus, 
chiefly uncontrolled cases; it is acutely fatal, most 
patients dying within a week of onset; pathologically, 


vascular thrombi are produced by massive invasion 
of the blood-vessel walls by the fungous filaments; 
and, with central-nervous-system infection, there 
is infection of the orbit... 100 
Actinomycosis and Nocardiosis 

Acting as a stepping-stone between the bacteria 
and fungi are the genera Actinomyces, Nocardia 
and Streptomyces. This can best be demonstrated 
by use of a greatly simplified classification of the 
order Actinomycetales'” as follows: 

Group A. Mycelium (branched, elongated 
filaments) is rudimentary or absent. Genus: 
Mycobacterium tuberculosis and so forth. 

Group B. Mycelium is present but segmented 
into bacillary and coccoid forms: 

eer —nonacid fast (Genus: Actinomy- 
ces). 

Aerobic — some species partly acid fast (Genus: 
Nocardia). 

Group C. Mycelium is present and does not 
usually segment into bacillary and coccoid forms 
(Genus: Streptomyces). 

By referring to this classification, one can follow 
the evolution from bacteria to fungi. In Group A 
the tubercle bacilli are found. Group B contains 
mycelia, some of which are not maintained but 
fragment into bacillary forms of the same size as the 
tubercle bacilli (1 millimicron). When some species 
of Nocardia are present that are acid fast, it is diffi- 
cult to distinguish the bacillary forms from Myco. 

is. Finally, mycelia are formed and main- 
tained, furnishing the important soil fungus, Strepto- 
myces. From this group, the present-day anti- 
biotics — streptomycin, chlortetracycline, oxytetra- 
cycline, actidione and so forth — are derived. 
Actinomycosis 

This is one of the most common and best known 
of the systemic mycoses. Everyone is well ac- 
quainted with the cervicofacial, abdominal and 
pulmonary forms; but less is known of actinomycosis 
of the vertebral column, of the rectum and of the 
ovaries and fallopian tubes, even though excellent 
reports on these subjects have been published in 
recent years. 

Actinomycosis of the vertebral column is covered 
in an excellent review of 66 cases by Cope.'** This 
disease is always secondary to infection of contiguous 
tissue. It arises from deep cervical infection, an 
extending mediastinal infection, retroperitoneal in- 
fection after perforated appendicitis or perforated 
peptic ulcer. It is confused with tuberculosis of the 
spine, and differentiated from it by the following 
findings in actinomycosis: intervertebral disks are 
usually spared; transverse processes and heads of 
the neighboring ribs are often attacked; collapse of 
vertebral bodies and kyphosis are uncommon; and a 
latticework appearance on the roentgenogram is 

istic when present (if the entire vertebral 
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body is involved, it is riddled by a network of sup- 
purating channels, which are bounded by bone 6f 
increased density, a sort of honeycomb effect). 

Cope’ also discussed 40 cases of actinomycosis 
of the rectum. Half these cases began as primary 
lesions arising in the ampulla of the rectum. In the 
other 50 per cent, the disease was secondary to 
a focus elsewhere in the abdomen. The latter group 
presented the characteristic history of an acute 
condition of the abdomen, followed three to six 
months later by rectal symptoms. Primary actino- 
mycosis of the rectum begins as a perianal or ischio- 
rectal abscess. This bursts spontaneously and then 
becomes a subacute or chronic process. Extension 
of the disease is posteriorly and laterally rather 
than anteriorly, and thus it progresses into the 
gluteal region. Occasionally, a woody-hard lesion 
by the side of the rectum may be the presenting 
sign of this disease. 

Paalman et al. ue point out that there are over 
100 cases of actinomycosis of the ovaries and tubes 
in the literature, and therefore every gynecologist 
should at least be aware of the disease. Although 
the history of previous abdominal surgical oper- 
ations followed by signs and symptoms of pelvic 
inflammatory disease is suggestive, there is no spe- 
cific clinical picture. 

Putman, Dockerty and Waugh" have presented 
an excellent analysis of 122 cases of abdominal acti- 
nomycosis. Of the 122 patients, 103 had emergency 
surgical procedures for acute gastrointestinal lesions 
before the onset of actinomycosis. The typical 
operation was for acute appendicitis — usually with 
perforation. This preceded the abdominal actino- 
mycosis in 88 cases. 

Treatment. Penicillin in large daily dosage 
(1,000,000 units) continued without interruption 
for weeks is the treatment of choice. On occasion, 
however, this drug is not effective“ or cannot be 
used because of penicillin sensitivity. Chlortetra- 
cycline,“*""* chl phenicol"’-"* and strepto- 
mycin"? have all been given successfully in the 
treatment of actinomycosis; in any case, however, it 
is best to culture the organism and perform sensitiv- 
ity tests, because of variable species susceptibility."* 


Nocardiosis 

There are many valid reasons why this disease 
should become a clinical entity separate from actino- 
mycosis. Nocardia asteroides is the principal causa- 
tive organism of nocardiosis and, when present, 
differentiates the disease from actinomycosis as 
follows: nocardia is an exogenous fungus; sinuses 
are rare, us and even when exudate is examined, no 
clubs or granules are found”®; Ziehl-Neelsen stains 
of direct specimens (sputum and so forth) reveal 
acid-fast bacilli or mycelia"® or both; nocardia can 
be cultured aerobically; in tissue the fungal filaments 
are widely scattered, not aggregated into a “ray,” 
and may not be demonstrated by means of hema- 
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toxylin and eosin preparations ue, and sulfadiazine 
is the treatment of choice. 

Clinically, nocardiosis is initially a pulmonary in- 
fection so closely simulating tuberculosis that the di- 
agnosis of tuberculosis may be made.. 1 Nocardio- 
sis may be quiescent until it gives rise to metastatic 
lesions, producing empyema, brain abscesses, sub- 
cutaneous abscesses, or, in addition, widely dis- 
seminated abscesses in liver, spleen, kidney, adrenal 
glands, intestinal walls and muscles. Many authors 
stress the point that the history of chronic — 
nary disease, followed by neurologic sym 
places nocardiosis high in the list for differential 
diagnosis. 125 

Treatment. Sulfadiazine is the drug of choice in 
treatment, with antibiotic adjuvants as indicated 
tests. us Since Runyon found a 

k of correlation between protective and sensi- 
— tests in vivo (mice) and in vitro with the use 
of penicillin, chlortetracycline and sulfadiazine, and 
since the animal protective tests have been shown 
to be of greater value than in vitro sensitivity 
tests, us the animal protective tests may be neces- 
gary at times. 


(To be concluded) 
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MEDICAL INTELLIGENCE 


JAPANESE B ENCEPHALITIS IN AN 
AMERICAN SOLDIER RETURNING FROM 
KOREA 


Fiorentino Perez Pina, M. D., anp 
Coronet Urno R. Merixancas, M.C., U.S. A. 


WALTHAM, MASSACHUSETTS 


* the best of our knowledge, no case of Japan- 
ese B encephalitis has previously been reported 
as occurring in personnel among Far East troops 
after evacuation to the United States. That this 
possibility is not far fetched is illustrated by the 
case reported below. Rapid evacuation by air from 
an endemic or epidemic zone of Japanese B encepha- 
litis may result in recognition of other cases of this 
type in the continental United States. 


Case Report 


A 25-year-old sergeant was admitted to M 
pital on ong woe od 13, 1982, while on 4 is a an 
plaints were be adache, beginning 4 days before admission, and 


e pact lethargy and confusion. 
past history was irrelevant for indigestion 4 years 
— was no history mental disorder. The 
ily history was negative for mental disease and ilepsy 

The patient had been in Korea since June 1, 1951. He was 
stationed near Seoul in an antiaircraft battery until August, 1952. 
On August 8 he left Korea by ship, arriving the next morning at 
the Port of Sasabo in southern Japan. He was there for 2 weeks 


and then went to IT where he arrived on August 22. He left 
Tokyo by plane 1 later = landed at Travis Air Force Base, 
San Francisco, on . He remained in San Francisco 


t 30 

until September 4, — he left by plane for Massachusetts, 
arriving at Worcester on September 7. During all this time, he 
was in excellent health. He did not remember exposure to any 

disease or insect bites of any kind. After arriving home on Septem- 
ber 9 he complained of a mild headache. That night he also felt 
somewhat chilly. On the next morning when he awoke he felt 
somewhat sluggish, slightly nauseated and drowsy, these symp- 
toms continuing for most of the day. He had to be awakened for 
His temperature was at between 101 and 103°F. 
His family physician, who was called that a 11 — 
virus inſection. 


no sore throat, cold, cough, “earache, ear . joint ins or 
urinary symptoms. He was admitted to Murphy Army Hospital 
on September 13. On admission, he was mentally confused and 
was unable to give any coherent history. However —4— 
was elicited as above, partly from his relatives and partly 
the 1 after recovery from his acute illness. 
Ri. — examination showed a well developed, well nourished 
1 in bed. The mental state was quite confused. 
name, but was ted concerning time and place. 


e chief, Communicable Diseases Section, Murphy Army 
tChief, Medical Service, Murphy Army Hospital. 
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He was somewhat euphoric but tended to be lethargic when left 
When questioned at first he vented | that he had never been 
out of the United States. Later, he was not sure whether he had 
been in Korea. Attention was poorly maintained. Neurologic 
2 demonstrated questionable minimal narrowing of 
the left palpebral fissure, but the cranial nerves were otherwise 
intact. There was no motor weakness or paralysis. Sensory 
reactions to pain, pressure and position were grossly intact. 
tendon reflexes were active and equal bilaterally. 
Abdominal and cremasteric reflexes were also equal and active. 
dination, hecl-to-toe and finger-to-nose tests were 
accomplished bilaterally. The neck was not stiff, but there was 
some resistance to extreme anteflexion. ck was not stiff. 
The Kernig sign was borderline bilaterally, with some hamstring 
tightness. The lungs were clear. The heart was normal except 
for a soft, Grade l 75 1 systolic mitral murmur. The skin showed no 
petechiae or ecchy moses. 
103.2°F., the pulse 106, and the blood 
pressure 
The initial clinical diagnosis was acute encephalitis of undeter- 
mined etiology 1 B) and a question of brain abscess. 
lood revealed a hemoglobin of 12.5 gm. 
per 100 cc. and a white-cell count of 18,500, with 82 per cent 
neutrophils, 10 per cent lymphocytes, 5 per cent monocytes, 
2 per cent eosinophils and I per cent basophils. A blood smear 
was — for parasites. 


organisms. 
The — spinal-flui ure was equivalent to 240 mm., and 
the fi — Han oſ — Examination of the blood 


a whitecel of be with 80 per cent — 
ils, 18 per cent lymphocytes a cent monocytes. 
imentation rate was 30 m mm. per hour. On Sep- 
tember 16 the blood urea nitrogen was 15 mg. per 100 cc. A 
repeat spinal fluid on ae 17 disclosed a cell count of 97 
cubic millimeter, w sep cent apm 1 and 22 per cent 
aise the — — 67 mg., the chloride 791 mg., and the 
rotein 41 mg. and culture was negative. On September 20 
the cell count was cubic millimeter, with 49 poly 2 
clear leukocytes and 5 lymphocytes and a total protein of 36 
100 cc.; culture was negative. On September 29 the spina 
uid cell count was 79 cubic millimeter with 20 poly morp 
clear leukocytes and 11 lymp es; the sugar was 67 mp m 12 
chloride 712 mg., 9 the total protein 41 mg. per 1 
— in complement fixation was negative; the colloidal 
test for syphilis was negative. 
"Serial studies for Japanese B encephalitis antibodies were 
done on specimens of serum drawn on 3 different ante Table 1 
ed from First Army 


— — 


Tant I. Summary of Tests for Japanese B Encephalitis. 


Date or Day or Comptement-Fixation 
Seaum ILiness Test Test 
Sept. 16, 1952 7 N 1:4 tit 4.1 loss 
Oct. 2.1375 23 (ig = 
Oct. 16, 1952 37 Positive (1:32 titer) 3.7 loss 


» Antibodies expressed as logarithm of neutralization index. 


— * ibodi halt 1 
com t-fixing antibodies for Japanese B encephalitis 
— — amounts in the 7-day serum to significant levels 
in the 37-day scrum is diagnostic of recent infection with 

agent. The presence of neutralizing antibodies against the agent 
at 28 21 in the 7-day scrum and persistence at essentially 
same levels without a further increase in the 37-day serum is 
somewhat unusual in —1 * apanese B encephalitis. naps he 
there is sufficient evide t neutralizing antibodies heel 
the virus may L abruptly and rise to high we nd 
after the onset The serologic 
fore, . — 


encephalitis. 
ewe films of the chest on September 19 and November 29 
were normal, as were films of the skull taken on September 24. 
An upper gastrointestinal barium series was attempted on 
October 9, but the patient was disturbed throughout 


polymorphonuclear leukocytes, 19 per cent lymphocytes and a 

ber 11 he was still lethargic and then became mentally confused 
and disoriented. On the following day he was seen by another 
physician, who agreed with the previous diagnosis and gave him 
penicillin, by . ion. He did not have any shaking chills, 


satisfactory 
in on September 15 
revealing waves of second, with 4. h 


and irregular, slow 18 in all leads. 

higher voltages on the left. The impression was of an a 

tracing and a 4 2 diffuse slightly more abnormal tracing on the left. 
Repeat records on September 24 and October 15 showed simi- 


abnormal patterns. The last electroencephalogram, 
* 3. — only minimally — 
After the initial ‘poy studies, — patient was treated with 


the morning 15 rose again to owing day i in the evening. 
3d —— * remained at a level of 101“ F., gradually 

2. 6th 8 day and remaining at that 
a until 22 10th day. Subsequently, it was consist- 
patient at normal levels. ~ he the first week in the hospital, the 
disoriented and He was 


— ad * — a memory for recent and remote 
were no neurologic changes of note. At no time 
during the hospital course did he —5 of headache. By the 
3d hospital week, he was much more alert and clearer mentally. 
By this time, he was fairly well oriented concerning time and 
Kier he was 1 “he y — — 
approxima month in t pita was a 
He ewe for 2 wecks he returned, he 
rologic abnormalities. He 


information history oo a memory 

for the events — - first 2 po of the hospital admission 

ts connected with this period. He had gained weight; 


It is believed that this patient has made a com- 
plete recovery from the episode of acute encephalitis. 
His required period of military service has expired, 
and he has been discharged to civilian life. 


Discussion 

The incubation period of Japanese B encephalitis 
is said to be unknown, but estimated at about a 
week. f That it may be longer than this is indicated 
K the case presented above. If this soldier acquired 
his infection in Japan, the incubation period was 
at least thirteen days. If the disease was acquired 
in Korea, the incubation period was at least thirty- 
three days. We have no evidence for either of these 

alternatives. 


SuMMARY 
A case of Japanese B encephalitis occurring in an 
American soldier evacuated from Korea via Japan 
is reported. 
The diagnosis was confirmed by serial serologic 
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Emancipation of Nurses — 
Medical Exhibitions — Postscript 


Joun Lister, M.D. 


LONDON, ENGLAND 


HE emancipation of the hospital nurse has 
lagged far behind that of the rest of her sex. 
Not so long ago the nursing student was not allowed 
to speak to the medical student in the ward except 
when the conversation strictly concerned the patient. 
The ward sister (head nurse) was normally regarded 
as the spoil sport who could arrange to have moved 
to another part of the hospital any student nurse 
who appeared too friendly with one of the doctors 
and who would ensure that the regulations concern- 
ing the headgear and dress of her nurses were 
enforced so that the minimal degree of glamor 
could survive. Such usually unesthetic duties as 
the testing of urines and the inspection of patients’ 
stools became the most enticing pastimes when 
they afforded the chance of five or even ten minutes 
in the sluice room, where a date could be planned 
away from sister’s prying eyes. And yet all danger 
was not past, for a rendezvous had to be planned 
some distance from the nurses’ home, and even when 
the evening began, its end was only a few hours 
off since all nurses returning to the Home after 
10 o’clock were reported to the matron. 

Bit by bit the restrictions have been broken (not 
that they were ever effective, for what is more 
attractive than that which is forbidden?), and at 
last the Minister of Health has issued an edict. 
Some time ago he appointed an advisory committee 
to consider whether there were any factors that 
made it necessary for nurses to live in the hospital. 
This committee found that “living in” is not neces- 
sary for all nurses, although the matron, the sisters 
in charge of acute wards and the nursing students 
should still be resident. It is suggested that for 
those resident the traditional nurses’ home (which 
looks like an apartment house) is not necessary and 
that a ranch type or two-story t uilding of cottage 
type would be more suitable. Hospital authorities 
are also asked to consider maintaining a register of 
approved lodgings for nurses and the acquisition of 
large houses that might be converted into flats or 
single rooms where the staff could make their own 
arrangements for catering, cooking and common 
services. The committee considers that living ont“ 
gives the nurse a greater sense of independence and 
a closer contact with the outside world and hence 
a better insight into patients’ problems 

The real reason that the Ministry of Health is 
anxious for nurses to live out is, of course, once more 
financial, for the cost of providing nurses’ homes is 
high and the tradition that the nurse should live at 


$32 

, 000 UNIT! 1 IIIA! Ty, y Ours. 
was also ; fluids 7 in the form of 5 | cent 
required careful watching because he got up in a confused state 
and attempted to get out of bed without assistance. His appetite 
was poor, and he required —4 with food and fluids. In the 2d 
week he appeared to be a little clearer — and recognized 
his parents and sister, but remained disoriented concerning time 
returned without complaints. His mental condition was entircly 
normal at this time. He had recovered his memory for almost 
* himself and his friends, appeared to be his — — 

eurologic examination was entirely negative. mbar punc- 
ture was entirely normal. 
tests. 
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her hospital has become too expensive to maintain 
—even if it were desirable. So it seems that a 
change will come about, although the die-hards may 
protest; the medics and the nurses can now put out 
the flags. 

* 

Apropos of flags, one does not normally see so 
many flying from public buildings as in the United 
States. For this reason I was interested when I 
recently saw the American and British flags flutter- 
ing side by side on the roof of the Wellcome 
Research Institute in London. The reason was that 
two exhibitions of Anglo-American interest were 
being held. The first was to commemorate the 
centenary of the birth of Sir Henry Wellcome at 
Almond, Wisconsin, in August, 1853. This exhibi- 
tion was to have been opened by the American 
Ambassador, but because he was recalled to Wash- 
ington for the Foreign Ministers’ meeting, his 
speech was read by Dr. Ralph Wyckoff, scientific 
attaché to the Embassy. He described Wellcome 
as one who scorned the modern need of specializa- 
tion and recalled the great benefit that millions of 
people had derived from the compressed drugs that 
he had done so much to introduce. Scientific and 
practical enterprises had sprung from the success 
of the firm of Burroughs, Wellcome and Company, 
for Sir Henry had supported ambitious research 


projects with the firm’s profits. Emphasizing this, 


Sir Henry Dale, O.M., F.R.S., chairman of the 
Wellcome Trust, said that, as long ago as 1904, 
Wellcome had the idea of a progressive pharma- 
ceutical industry, based on research and scholar- 
ship far beyond its immediate needs and devoting 
its dividends to further research. Carrying out 
these principles of its founder, the Trust had already 
spent half a million pounds, had been able to endow 
two chairs in the University of London, and had 
made grants to medical laboratories in Australia 
and New Zealand and to the new pathological 
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museum at the Royal College of Surgeons and to 
the Research Library at the Royal Society of Medi- 
cine. The Exhibition itself illustrated incidents in 
the life of Wellcome from the time of his early days 
in Wisconsin when his family was nearly wiped out 
by Sioux Indians, through his days as a pharma- 
ceutical student and commercial traveler in the 
United States, right up to the time of the success 
of — and the conferring of his Knighthood 
in 1 

The other exhibition at the Wellcome Institute 
formed part of the first International Congress of 
Medical Librarianship and illustrated the services 
of the Armed Forces Medical Library at Washington. 
Opening this exhibition, Colonel Eissler, of the 
American Embassy, described how the library was 
founded in 1836 and how between the years 1868 
and 1895, John Shaw Billings held the position of 
Librarian and enlarged it from 5, 000 to 100,000 
volumes and began the great Index- Catalogue, which 
today serves the medical world as the current list 
of medical literature. As president of the Congress 
of Librarians, Sir Cecil Wakeley had already paid 
tribute to the value of this index as a means of 
finding one’s way through the labyrinth of the 
world’s medical journals. A measure of the impor- 
tance of such a guide was provided by the exhibition 
of the world’s medical periodicals at B.M.A. House, 
where 2500 journals from 68 countries were on 
display — 1500 more were not included for lack of 
space. Perhaps these sobering figures should make 
those who use a pen pause a moment before they 
raise it and ask whether their writing is really 
necessary. 


A doctor remarked to me the other day that he 
really thought the National Health Service had 
gone too far — a patient asked him to prescribe a 
vacuum cleaner to remove the dust from her house, 
since her child had asthma. 
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PRESENTATION OF CasE 


First admission. A sixty-one-year-old merchant 
was admitted to the hospital because of anorexia 
and vomiting. 

Seven months previously the patient began to 
notice hunger pains if he did not eat frequently. 
Four months later he saw a physician who pre- 
scribed Gelusil, which gave some relief. Five days 
before admission, anorexia became marked, and for 
the last three days, he had vomited almost every- 
thing taken by mouth. 

Physical examination revealed a well nourished 
and well developed man. The only abnormal find- 
ings were a Grade 1 systolic murmur at the apex 
and a left hydrocele. No abdominal mass was noted. 

The temperature, pulse and respirations were 
normal. The blood pressure was 145 systolic, 85 

The urine had a specific gravity of 1.024 and gave 
a ++ test for albumin; the sediment contained 
2 red cells and 15 white cells per high-power field, 
and was loaded with hyaline casts with an occasional 
granular cast. Examination of the blood disclosed 
a hemoglobin of 13.6 gm. per 100 cc. and a white- 
cell count of 11,200. The nonprotein nitrogen was 
60 mg. per 100 cc. A phenolsulfonephthalein test 
showed 75 per cent excretion of the dye in two 
hours. A gastric analysis demonstrated free hydro- 
chloric acid and a normal amount of fluid. Two 
stool specimens were guaiac negative. 

An upper gastrointestinal series revealed diffusely 
prominent mucosal folds in the stomach, with h 
peristalsis but no intraluminal lesions. The duodenal 
bulb was extremely irritable and persistently de- 
formed. No ulcer crater was demonstrated fluoro- 
scopically, but the films showed a small fleck in the 
proximal or middle portion of the duodenal bulb 
to which the folds radiated. There were pronounced 
hypertrophic changes in the lower dorsal and upper 
lumbar spine. 
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The patient was put on a bland ulcer diet, and 
improved greatly. The casts disappeared from the 
urine, and the number of white cells in the sedi- 
ment fell to 8 per high-power field. The nonprotein 
nitrogen fell to 30 mg. per 100 cc. The white-cell 
count remained over 10,000. Sigmoidoscopy to a 
distance of 15 cm. was negative. 

The patient was discharged on the twelfth hos- 
pital day to continue on an ulcer diet with Gelusil, 
phenobarbital and atropine. 

Second admission (six months later). After dis- 
charge the patient spent the first months at home 
because he felt tired and was easily fatigued. He 
then returned to work and felt much better. He con- 
tinued to feel fairly well until a month before the 
second admission, when he began to notice the 
onset of more fatigability, weakness, anorexia and 
the feeling that his stomach was always filled with 
food. He had gained 10 pounds since his hospitaliza- 
tion but again began to lose weight and had lost 
15 or 20 pounds. Symptoms persisted over the 
next two or three weeks, and his physician found 
the hemoglobin to be 6.3 gm. per 100 cc. Liver was 
prescribed, but a few days later the patient noted 
that his stools were black whereas previously he 
had never observed any change in them. The 
symptoms mentioned previously continued, and he 
also had some belching but no actual epigastric pain 
or indigestion. He denied nausea, vomiting or any 
change in bowel habit except that for the past week 
he had a little more tendency to be constipated. He 
did not have dizziness, fever or sweating but did 
have chilly sensations. He denied jaundice, symp- 
toms referable to the right upper quadrant or red 
blood in the stool. 

Physical examination disclosed a thin man who 
appeared chronically ill. The lungs were clear; there 
was a Grade 2 systolic murmur over the entire pre- 
cordium. In the right upper quadrant there was a 
firm, nodular mass extending to the midline and to 
the umbilicus. The same observer believed this 
to be liver on one occasion and a mass involving 
the transverse colon, duodenum and stomach on 
ahother. — 

The temperature was 101 F., the pulse 96, and 
the respirations 20. The blood pressure was 100 
systolic, 60 diastolic. 

The urine had a specific gravity of 1.028 and 
aside from occasional white cells and a rare hyaline 
cast in the sediment was normal. Examination of 
the blood revealed a hemoglobin of 6.3 gm. per 
100 cc. and a white-cell count of 20,000, with 87 
per cent neutrophils. The serum sodium was 137 
milliequiv., the chloride 84 milliequiv., and the 
potassium 3.7 milliequiv. per liter. The total protein 
was 5.4 gm., the albumin 3.2 gm., the globulin 
2.2 gm., and the alkaline phosphatase 1.4 units per 
100 cc. A cephalin-flocculation test was K in 
twenty-four and + in forty-eight hours. pro- 
thrombin time was 17 seconds (normal, 14 seconds). 
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Stool and vomitus were both guaiac negative on 
one occasion, and a stool was guaiac positive on 
another. 

An x-ray film of the chest was unremarkable. A 
gastrointestinal series showed gastric distention, 
with complete obstruction at the pylorus (Fig. 1). 
There was irregularity of the distal stomach. On 


barium-enema examination, barium flowed without 
obstruction to a point just distal to the hepatic 
flexure, where it pooled in an irregular fashion 
(Fig. 2). There was no obstruction at this point, 
however, and the barium flowed on to fill the cecum 
and appendix. After evacuation, a good deal of 
barium was trapped in the irregular area in the 
transverse colon. 

A Levin tube was passed, and several transfusions 
given. On the ninth hospital day an operation was 
performed. 


DiFFERENTIAL D1acGnosis 


Dr. Stantey M. Wyman*: My first reaction to 
this history was that it was a fairly typical pic- 
ture of peptic ulceration with obstructive symp- 
toms. The patient had no particularly remarkable 
symptoms otherwise. I shall not go into the prob- 
lem of the renal picture; I am sure he had some 
form of kidney disease, but since presumably we 
shall not have that information I think it is futile 

*Radiologist, Massachusetts General Hospital. 
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to speculate. In any event, the renal disease was 
largely reversible. 

The x-ray examination on the first entry is frus- 
trating technically in some respects. It was reported 
as showing a normal esophagus. There is some 
prominence of mucosal folds in the stomach, but I 
cannot attach too much significance to that. There 
does seem to be some narrowing of the duodenal cap 
on these spot films. Other spot films show what 
may be a very small crater in the center of the duo- 
denal cap. Those inconclusive findings, together 
with the history, which seems quite typical, impel 
me to a conclusion that this man had a duodenal 
deformity and perhaps an active crater from duo- 
denal ulcer. I think the changes in the stomach 
were presumably those of gastritis associated with 
this. In view of the later events I looked particularly 
for some irregularity in the distal stomach that 


Ficure 2. 


might point to the findings that we are going to see 
later, but I cannot see a filling defect in this region 
and no mass was reported on physical examination; 
therefore, I cannot go beyond calling this a simple 
duodenal ulcer at the moment. 

The patient went home and did something rather 
unusual for most patients with duodenal ulcer — 
he stayed home for the first months because he felt 
tired and became easily fatigued. Most patients 
with a duodenal ulcer are on the job promptly once 
they are put on a good regimen; most of them pick 
up rapidly. There is a note in the record of increas- 
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ing fatigability, weakness, anorexia and weight 
loss — the weight lost being 15 to 20 pounds. The 
hemoglobin was 6.3 gm.; that is distinctly unusual 
for an ulcer patient who is on a good regimen, and 
makes one wonder immediately about an inter- 
current disease if not complications of the duodenal 
ulcer. Of course, carcinoma is the most likely con- 
dition to be considered. The stools became black, 
suggesting bleeding from high in the gastrointestinal 
tract unless I assume that the black color was due 
to ingested material. He was thin and appeared 
chronically ill on physical examination. I was given 
more information this morning about the mass 
described in the right upper quadrant. The exam- 
iner informed me that it was very hard and some- 
what nodular and descended with inspiration, and 
that he was convinced that he could get his hand 
between the mass and the liver. He personally 
thought it was the gall bladder. Obviously, this is a 
perfectly good picture for neoplastic disease by 
clinical criteria, by physical examination and by 
the laboratory studies. I am not going to pay much 
attention to the report of the chemical studies; the 
serum sodium, chloride and potassium were slightly 
low, I am told, presumably because of prolonged 
vomiting. 

The x-ray studies with which I am unfortunately 
confronted present a very unusual picture. The one 
good film of the gastrointestinal series shows no 
passage of barium beyond the pylorus, and the 
examiner told me that during the time that he 
watched this patient, he never saw any filling of 
the duodenal cap (Fig. 1). There is a definite sug- 
gestion of something pressing in on the lesser curva- 
ture of the stomach at this point. This suggests 
that this is the x-ray counterpart of the palpable 
mass felt in the right upper quadrant. The question 
is, Was it intrinsic or extrinsic? An intrinsic 
growth in the stomach will deform and destroy mu- 
cosal folds, will invade and will present as an intra- 
luminal mass. I do not have evidence of such a 
process on these films; unfortunately I have no 
other films to study. I think if we had entirely 
adequate films of this area, we might be a good deal 
closer to answering that very important question. 
At the moment it seems as though this was an 
extrinsic pressure on the lesser curvature of the 
stomach above the pylorus — that is, in the antrum 
and prepyloric region. 

The films show a normal distal colon, but there 
is an irregular pooling of barium in the proximal 
transverse colon (Fig. 2). This barium lies in a 
very irregular pool, apparently outside the colon 
to a great extent. There is perhaps some suggestion 
of nodularity in the lumen of the colon more proxi- 
mally, and a suggestion of something pushing in. 
Here, again, I think if we had good compression 
spot films taken with the patient turned so that 
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his right side was elevated, we could see this lesion 
better in profile and thus learn more about it. The 
same problem that I enumerated in the stomach 
is present here: Was this process intrinsic or ex- 
trinsic? I think there is some evidence that this 
mass had extended into the lumen of the colon and 
that barium had left the confines of the colon to 
fill this somewhat irregular pool. This is directed 
toward the same general region as the mass pressing 
on the stomach, so I should think we have to call 
this part and parcel of the same process. 

What are the possibilities? The old duodenal 
ulcer may have penetrated sufficiently to form a 
large inflammatory mass and then may have formed 
an abortive sinus into the colon. Such duodenocolic 
fistulas have been reported, although they are quite 
uncommon. I do not have the evidence to call that 
a duodenocolic fistula; certainly, I think it would be 
farfetched to ascribe this to peptic ulceration. Could 
this have been inflammatory gall-bladder disease? 
It most certainly could, but again I think that would 
be stretching matters too far. Other inflammatory 
processes must be borne in mind — a foreign body 
could have perforated out of the colon, producing 

an abscess. Actinomycosis is a common cause of 
this sort of fistula formation, but it more frequently 
occurs in the cecum. That is also true of a 
body perforation. 

By all odds the most likely explanation is neo- 
plastic disease. I think the real problem comes in 
deciding where I ought to localize this process and 
what particular type of cancer I ought to call it. 
As I see it, there are geographically three main 
problems. Was this carcinoma of the gall bladder, 
stomach or colon? Gall-bladder carcinoma is the 
rarest of the three. Usually, it occurs in the presence 
of previous gall-bladder disease, and, if one is fortu- 
nate, one may see gallstones; neither of these was 
present here. The stomach? I see no way to 
exclude carcinoma of the stomach. I think if we 
had a better x-ray examination of the stomach, 
I might be able to exclude this completely. The 
third possibility — that of cancer of the colon — 
is perhaps the best. The evidence points to a 
definite suggestion of involvement of the colon 
intrinsically. There is some filling of a pocket from 
the colon, suggesting that its origin was in the colon. 
I should choose as the most likely possibility, 
therefore, neoplastic disease arising in the colon 
and invading the wall of the stomach, but not 
actually growing into its lumen. The patient, I 
think, had an old duodenal ulcer. I shall not go into 
all the types of neoplasm that could occur; we 
should bear in mind that lymphoma can produce 
unusual pictures with fistula formation, but I 
think the best bet is carcinoma. 

Dr. Auten G. Braitey: I should think the fact 
that the patient had a duodenal ulcer would argue 
against carcinoma of the stomach. 
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Dr. Wyman: Yes; that is an argument against 
carcinoma of the stomach; it does not ensure against 
carcinoma of the colon. 


Curnicat Diacnoses 


Duodenal ulcer. 
Carcinoma of colon. 


Dr. Stantey M. Wyman’s D1acNnoses 


Carcinoma of colon invading wall of stomach. 
Duodenal ulcer, healed. 


AnaTomicaL D1acGnosis 


Adenocarcinoma, Crade 3, of hepatic flexure of 
colon, with extension to duodenum, stomach and 
pancreas and metastases to regional lymph nodes. 


Parnolocical Discussion 


Dr. Rosert H. Fenne Jr.: Dr. Linton, would 
you tell us the opinion on the ward. 

Dr. Rosert R. Linton: I would first like to com- 
pliment Dr. Wyman on an excellent analysis of 
this patient’s condition, and I am glad to say that 
with the help of our roentgenological department 
we came to the same conclusion — that this patient 
had a huge carcinoma of the transverse colon, 
involving the duodenum, to produce complete 
pyloric obstruction. I am certain that, when we 
saw him on the first admission, this lesion was 
undoubtedly present but not nearly so large, since 
it could not be palpated. I was certain on the last 
admission that the mass was not connected with the 
liver since it was possible to separate it from the 
liver quite definitely. Since on a gastrointestinal 
series we found an active duodenal ulcer, we unfortu- 
nately assumed that this was the cause of the 
symptoms, as it may well have been at that time. 
It has always been my teaching, because I too have 
been taught it, that in doing a gastrointestinal 
series one should start with a barium enema and 
complete the examination with an upper gastro- 
intestinal series. I am glad that this case has been 
presented here at this conference, if for no other 
reason than to re-emphasize this point. If this lesion 
had been picked up on the first admission there is 
no question that the patient would have had a 
better chance of cure from the lesion. 

I have seen a number of patients with large carci- 
nomas in this region that involved the duodenum, 
and it is impossible to remove the primary lesion 
without doing the so-called Whipple operation, 
necessitating the excision of the pylorus, duodenum 
and head of the pancreas. This was the operation 
we did, in addition to removing the ascending colon. 
This necessitated an end-to-end anastomosis between 
the body of the pancreas and the jejunum, an 
end-to-side anastomosis between the common bile 
duct and the jejunum, a gastrojej tomy and an 
ileotransverse colostomy. 
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& Dr. Fenner: When this mass was dissected, a 
large ulcerating carcinoma involving the hepatic 
flexure of the colon was found. The tumor was quite 
extensive, about 8 cm. in length, and had completely 
encircled the colon. It had extended to the stomach 
and had invaded the wall of the stomach and the 
duodenum; I am sure that is the explanation for the 
defect seen on the x-ray film. The tumor was an 
adenocarcinoma, as Dr. Wyman predicted, although 
in some areas it was undifferentiated. A number of 
lymph nodes were involved, but the lymph nodes 
near the resection margin were free of tumor. 
There was no evidence of a duodenal ulcer. 

Dr. Linton: 1 am glad to report that this patient 
to date (about two months after operation) has 
made an extraordinarily satisfactory convalescence 
and was discharged home on his nineteenth post- 
operative day. I hope it is of significance, as far as 
prognosis is concerned, that the liver contained no 
metastases and the highest lymph nodes removed 
from the gastrohepatic ligament and ‘around the 
hepatic artery also gave no evidence of involvement. 


CASE 39392 
PRESENTATION OF CasR 


A fifty-one-year-old man was admitted to the 
hospital because of chest pain and low-grade fever. 

Twelve years before admission, when the patient 
had pleurisy and b a roentgeno- 
gram of the chest was said to have shown a cyst in 
the lung. Subsequently, he was rejected by one 
branch of the military services but accepted by 
another during the recent war, and went through a 
hazardous and strenuous tour of duty without diffi- 
culty. Two years before admission a routine x-ray 
film of the chest disclosed a cyst in the right upper- 
lung field. For the eight months before admission 
the patient was asymptomatic except for a feeling 
of extreme tiredness at the end of the day’s work. 
He was not aware of having fever during this 
period. Three weeks before admission he had mild 
chest pain and fever starting with a mild sore throat 
and generalized malaise. After a week of bed rest, 
the chest pain, which was limited to the right upper 
part of the chest and present only on coughing, sub- 
sided completely; however, he was left with a low- 
grade fever (maximum temperature of 100°F.) and 
a feeling of extreme exhaustion and apathy. 

He had had a chronic cough, which he attributed 
to smoking two packages of cigarettes daily, and he 
coughed up about a tablespoonful of sputum daily, 
He had never had hemoptyses, chills or sweats, and 
he had gained 3 pounds in the last three months. 

Physical examination revealed a middle-aged man 
in no distress, The heart was not remarkable. 
Tactile fremitus was reduced over the right upper 
aspect of the chest posteriorly, and there were 


diminished breath sounds in the same area. Other- 
wise, the lungs were clear to percussion and ausculta- 
tion. The left supraclavicular lymph node, palpable 
between the heads of the sternocleidomastoid 
muscle, was enlarged, soft and freely movable. The 
remainder of the physical examination was not 
remarkable. 

The temperature was 99°F., the pulse 88, and the 
respirations 20. The blood pressure was 120 systolic, 
80 diastolic. 

The urine was normal. The hemoglobin was 14.4 
gm. per 100 cc., and the white-cell count 12,100, 
with 84 per cent neutrophils, 15 per cent lympho- 
cytes and I per cent monocytes. electrocardio- 
gram was within normal limits. A chest 2 re- 
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Ficure 1. Roentgenogram of the Chest. 
Note the thin-walled cavity with a fluid level at the right apex. 


vealed in the right apex a smooth-lined cyst 
measuring 11 cm. in length by 9 cm. in width con- 
taining air and fluid (Fig. 1). There was atelectasis 
and possibly pneumonitis of the lung adjacent to 
the cyst. The left apex showed a few linear scars; 
otherwise, the lung fields were clear. The esophagus 
was displaced slightly to the sll but showed no 
intrinsic abnormality. The shadow was 
within normal limits. 

On the third hospital day an operation was 


DiFFerENTIAL Diacnosis 


Dr. Wittiam R. Wappet*: This case appears 
to be relatively simple. The diagnosis i is suggested 
in the description of the patient’s history and the 

Assistant in surgery, Massachusetts General Hospital, 
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more detailed description of the roentgenograms 
of the chest. Cystic conditions in the lung are 
most readily diagnosed by aid of the roentgenograms, 
but even with that diagnostic tool, the different 
types of cysts are often not very accurately differen- 
tiated. I think it would be worth while to look at 
the x-ray films. 

Dr. Joszrn Haneuin: A large thin-walled cystic 
cavity, approximately 10 cm. in greatest dimension, 
is present at the right apex with a fluid level across 
its midportion (Fig. 1). I do not see anything pro- 
jecting from the cyst wall into the lumen of the cyst. 
Below this cavity there is some irregular streaking 
in the lung, and in the left subapical region there 
are irregular densities consistent with old scars. 
The cyst is also seen in the spot film; the upper 
esophagus is displaced somewhat toward the left 
side. The heart itself seems quite normal. 

Dr. Wappbe tt: Actually, no pulmonary tissue can 
be seen completely surrounding the cyst; it is only 
on the inferior aspect of the cystic mass. 

Dr. Hanewn: The cyst comes up to the apex 
of the thorax as far as I can tell. No lateral film 
is available. 

Dr. Wappve tu: I do not think a lateral view would 
contribute much to the definition of the lesion; the 
mass lies in the apex. 

Cystic conditions involving the chest may have 
a number of different origins. This history is char- 
acteristic of infection occurring in a cyst known 
to have been present for many years — at least 
twelve years. Presumably, for the majority of the 
twelve years the patient had no difficulty from 
the cyst and needed attention only with the onset 
of infection. Tumors arising within the lung and 
within the mediastinum can become cystic, usually 
by necrosis of the central portion. The necrotic 
material is sometimes evacuated through an open 
bronchus, and the final x-ray appearance, like the 
appearance that was present in this patient on 
admission, may be that of a cyst. Tumors that 
degenerate and leave cystic masses, however, usu- 
ally show a fairly thick wall and irregularity of the 
lining that are suggestive if not diagnostic. The 
smooth character of the cyst wall inclines me to 
eliminate tumors — bronchogenic tumor, lymphoma- 
tous masses and neoplasms such as teratomas — 
from serious consideration. The finding of a palpable 
lymph node in the left supraclavicular area might 
lead one to consider that diagnosis somewhat more 
seriously, but the description of its physical char- 
acteristics — namely, the softness and the ease 
with which it moved — probably means that it 
was not involved by neoplastic tissue. 

There has been some discussion in the past of 
neoplasia arising in cysts of long duration such as 
congenital cysts of the pulmonary parenchyma, but 
that is an unusual situation and I doubt if I should 
be able to make such a diagnosis on the present 
evidence, 
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Infectious processes can i lead to the 
formation of cystic areas within the lung; an old 
burned-out lung abscess — that is, one that has 
practically healed — may leave a cystic cavity with 
an appearance much as this had. Occasionally, 
bronchiectasis results in cyst formation; the usual 
mechanism is an acute excavating infection with 
healing and development of an epithelial lining. 
With the possible exception of the episode many 
years previously there is nothing much to suggest 
infection as the etiology of this cystic mass. Occa- 
sionally, tuberculosis can cavitate, with rapid or 
gradual expansion of the cystic cavity; that might 
be further suggested by the appearance of the calci- 
fied scars in the apex of the left upper lobe. How- 
ever, it seems unlikely that the patient was suffering 

cavitary pulmonary tuberculosis of twelve 
years’ duration at the time of admission, and I 
should put that low on the list. A pneumatocele 
distal to an acute inflammatory condition of the 
bronchi occurs occasionally, especially in children. 
That ordinarily does not persist for twelve years 
and, I think, can be dismissed without further dis- 
cussion. Empyema, another inflammatory condi- 
tion that could possibly account for these findings, 
needs consideration. I do not know how to rule that 
diagnosis in or out with certainty, especially since 
there was no lung tissue surrounding the entire cyst. 

I am inclined to consider the congenital cysts of the 
pulmonary parenchyma and mediastinum in trying 
to define the etiology of this mass. These cysts can 
arise in the pulmonary tissue itself, in the mediasti- 
num, in the pleura or in the pericardium, and it 
may be impossible in many cases even at operation 
to discover the exact origin of some of these masses. 
They are believed to arise from bits of primitive 
embryonic tissue that become separated from the 
remainder of the lung. Another condition that has 
received some attention lately is interlobar seques- 
tration of the lung in which the separated pulmonary 
tissue either retains or picks up a blood supply from 
the systemic circulation. The reported cases, with 
one exception, have occurred in the lower lobe, the 
anomalous blood supply coming from the lower 
thoracic or upper abdominal aorta. Usually, those 
masses are not cystic but solid masses of sequestrated 
lung tissue. 

Dermoid cyst is another possibility that could 
well explain the findings; this is one diagnosis that 
might have been helped if a lateral film had been 
available because dermoid cysts arise predominantly 
in the anterior mediastinum. The absence of calcifi- 
cation in the wall of this cyst is evidence that that 
is not the correct diagnosis. Occasionally, a mass 
of this sort arises in the esophagus as a large 
diverticulum. 

Having considered these possibilities, my best 
suggestion is a congenital pulmonary cyst arising 
in pulmonary tissue, with secondary infection. 
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Dr. Benjamin Castteman: When you speak of 
congenital cysts of the lung do you include the 
bronchogenic cysts? 

Dr. Wappe .t: That is what I had in mind. 

Dr. CastLeman: You would expect the cyst to 
be lined with bronchial epithelium. 

Dr. WavpvE t: Yes, as well as cartilage and some- 
times smooth muscle — elements that make up the 
bronchus. I am not certain that that is valid at all 
times because we have all seen unusual metaplasia, 
the growth of epithelium, and even the presence of 
cartilage, in cysts that have had an obvious infectious 
origin. I say that on the basis of having seen 
some of these specimens and having done some 
work on the embryology of the lung in which it 
was evident that the pulmonary parenchyma is 
really a totipotent tissue*; in other words, the same 
elements that can give rise to epithelial structures 
can also give rise to the structures that have always 
been considered as mesodermal — cartilage, muscle 
and so forth. It would not surprise me if the histo- 
logic diagnosis was inconclusive as far as the origin 
of the cyst was concerned. Pathologists are fre- 
quently at odds with the surgeons about the origins 
of those cysts. 

Dr. CastTLeman: This patient was seen on the 
outside by Dr. Zetzel. Perhaps he will tell us 
about the preoperative findings. 

Dr. Louis Zetze.: For the eight months before 
admission this man had been noted by his friends 
to be excessively tired. He seemed perfectly well 
otherwise and had gained weight. When I first saw 
him he had nothing but the complaint of a sore 
throat, general malaise and pain over the right 
aspect of the chest on coughing. On obtaining the 
history of the cyst, I checked upon his previous 
hospitalizations. About twelve years before admis- 
sion he was treated in another hospital for broncho- 
pneumonia; an incidental finding on the chest 
roentgenogram was a cyst, which was described 
then as being in the left apex not in the right apex 
as we see here. Unfortunately, those x-ray films are 
not available. - Later, when he wanted to enlist in 
the Army, he was turned down because of the 
finding of the cyst. He then consulted a chest 
specialist, who had further x-ray films done. Those 
films also are not available, but the report indicated 
that the cyst again was found in the left apex; no 
mention was made of a cyst in the right apex. This 
physician considered the patient to have a non- 
progressive disease that would not interfere with his 
activities, but the Army refused to accept him. 
He was accepted in the Navy because no x-ray 
films of the chest were taken. He completed an 
arduous and extensive tour of duty and did well 
until the present acute episode. On examination 
he had only diminished breath sounds over the 
right apex. I repeated the x-ray films and noted 
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the fluid; Dr. Edward D. Churchill saw him at this 
time and believed we were dealing with an infected 
cyst and that while the cyst remained, the man 
would continue to have the low-grade fever and 
extreme apathy. 


Curnicat Dracnosis 
Infected congenital cyst of lung, right upper lobe. 
Dr. Wittram R. Wappe Diacnosis 


Infected bronchogenic cyst of lung, right upper 
lobe. 


AwnaTomicaL Diacxosis 
Pulmonary tuberculosis, with cystic cavitation. 
Patuo.ocicat Discussion 


Dr. Castieman: Dr. Churchill removed the right 
upper lobe with the large cystic mass in the apex. 
He had to remove the parietal pleura along with the 
lesion which was very adherent to it at the apex; 
in addition, the cyst was so tense that it had to be 
drained with a needle before removal. In some areas 
the cyst merged with the lung tissue; in others 
there was a sharp separation between the lung and 
the cyst. When I opened the cyst I found a large 
amount of fibrinous material lining the cyst. There 
were ish-white caseous areas in the lung 
parenchyma that merged with the cyst. 

Microscopical examination of the cyst wall showed 
that the grossly observed fibrinous material attached 
to the inner lining as well as the lining itself was 
active tuberculous granulation tissue. This was true 
not only of the cyst wall that merged with the lung 
parenchyma but also of the lining of the top part of 
the cavity that was not connected with the lung 
tissue. The lung tissue showed obvious active tuber- 
culosis, and we were able to find a communication 
between it and the large cyst. Many sections 
through various parts of the cyst wall showed 
tuberculosis in every one of them. The regional 
lymph nodes were involved with active tuberculosis. 
We were able to find the organisms in any number 
of areas. 

The question arose whether this was a nontubercu- 
lous cyst into which tuberculosis had spread or 
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whether it was a tuberculous cavity originally. | 
favor the latter point of view. We do not see much 
tuberculosis in this hospital, but physicians who 
have seen a great deal of tuberculosis inform me 
that a tuberculous cavity of this size may remain 
in the lung for years and occasionally flares up. 

Dr. ZetTzEL: Sputum specimens were collected 
before operation; direct smears were all negative. 
The culture and guinea-pig inoculation were not 
reported as positive until the patient had success- 
fully completed convalescence after the operation. 

Dr. Wappe tt: I should like to know what hap- 
pened to the cyst on the left. If that is an accurate 
description, it is interesting that it went away. The 
patient apparently is quite well now. 

Dr. x: We do not know anything about 
that. The patient is well now, about two months 
after the operation. 

Dr. Farane Matoor: Did he have a total upper 
lobectomy? 

Dr. CasTLeman: Yes; the middle and lower lobes 
were easily inflated after the removal of the upper 
lobe and remained inflated. 

Dr. WappE Lt: I assume that the good health for 
the twelve years means he had a good communica- 
tion between the cyst and the bronchial tree. 

Dr. CastLEMAN: There was a communication at 
the time it was removed, and I should suppose it 
was draining. 

A Paysician: Did any members of the family have 
tuberculosis? 

Dr. Zzrzzl: No; the whole family had chest films 
that were completely normal. 

Dr. Lewis Kane: It is unusual to have the wall 
of cysts this thin in tuberculous cavities. 

Dr. CasTLeMAn: It was not too thin; in fact, it 
was fairly thick, even on the free surface. Of course 
it was fused with the parietal pleura. 

Dr. Pittman, have you any comment? 

Dr. Heten S. Pittman: I was sure it was a con- 
genital cyst. We see this kind of tuberculosis so 
seldom that we have forgotten what it looks like. 
Patients used to be seen in the sanatoriums in com- 
paratively good health with large tuberculous cav- 
ities, but I have not seen one for twenty-five years. 
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NEW CONGRESSIONAL FUNCTION? 

It may have seemed curious to many who were 
catching up on the news recently to hear over their 
radios or read in their newspapers that the Senate 
voted to change the name of Aureomycin to the 
chemically more descriptive name “chlortetracy- 
cline.” The passage of this bit of legislation oc- 
curred during the final spurt of activities that 
characterized the closing days of the last session of 
Congress. To those not acquainted with the facts 
and circumstances, this action suggested that the 
Congress had undertaken some new function, or 
perhaps that it was delving into details that it 
could well delegate to established administrative 
agencies better equipped for the purpose. Here are 
some of the facts that led to this action of Congress. 
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With the advent of penicillin during World War II, 
the pharmaceutical industry was introduced to a 
group of products that were quite different from 
anything it had previously handled. Since the 
Government was subsidizing the production of 
penicillin to a great extent, and since all the penicillin 
products were going to the armed forces, it estab- 
lished rigid standards for potency, stability, sterility, 
freedom from pyrogens and toxic substances and 
methods of testing to ensure that this penicillin 
always maintained a high degree of purity and 
potency. When supplies appeared to be sufficient 
to permit distribution to the public, the Govern- 
ment, in conjunction with industry, set up a sys- 
tem of predistribution testing before the sale of 
each batch. Since the Federal Food, Drug and 
Cosmetic Act of 1938 contained no provision to 
cover such testing, it was necessary to request Con- 
gress to amend the existing law to provide for a 
system of certification for penicillin. 

Such an amendment was passed in July, 1945; 
it directed the administrator of the Federal Security 
Agency to provide for certification of drugs com- 
posed wholly or partly of any type of penicillin. 
The law also authorized him to set up standards 
of identity, strength, quality and purity necessary 
to ensure both safety and efficacy. The law also 
prohibited the distribution of penicillin-containing 
drugs in interstate commerce unless the penicillin 
was from a certified batch. A further amendment 
was made in March, 1947, to include streptomycin, 
and in July, 1949, the law was again amended to 
include Aureomycin, bacitracin and chlorampheni- 
col. Aureomycin was made available commercially 
in December, 1948, and chloramphenicol early in 
1949. 

Certification as required under this law is neither 
necessary nor practical for drugs in general, but the 
important antibiotics possess peculiar and unusual 
characteristics. Among the characteristics of anti- 
biotics that make certification a useful and valuable 
procedure in safeguarding the public health are 
the following: they have marked therapeutic value 
in one or more diseases that are major public- 
health problems; there are numerous possibilities 
of contamination or adulteration unless they are 
manufactured under strict controls; they are 
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generally unstable, and under various circum- 
stances decomposition may occur, causing reactions 
or loss of potency; there may be marked varia- 
tion in efficacy when the vehicle or route of ad- 
ministration is changed; and biologic or other 
methods of testing and assay are required, and 
these are usually less precise than chemical methods. 

The primary reasons for applying the certifica- 
tion procedure, therefore, are the importance of 
the drug in combating serious and crippling diseases, 
and the difficulty in evaluating the final commercial 
material. Certification, however, does not relieve 
the producer of his responsibility, but emphasizes 
the vagaries of the drug and the need for a stringent 
internal control system. 

None of the antibiotics made available com- 
mercially since July, 1949, have been included 
under the section of the law that requires certifica- 
tion. Such inclusion, however, is not compulsory, 
and, indeed, the initiative must be taken by the 
producer. The manufacturers of the more recent 
products have chosen instead to market their anti- 
biotics as “new drugs” under the provisions of 
Section 505 of the Federal Food, Drug and Cosmetic 
Act; this requires them only to show that their 
products are safe when used according to the direc- 
tions given for their use. Certification of individual 
batches is not required under this procedure. 

Among the antibiotics marketed under Section 
505 are Terramycin, which was made available in 
March, 1950, and erythromycin and carbomycin, 
which were released for sale during the past year. This 
difference in procedure explains why congressional 
action was not required for the adoption of the 
generic name oxytetracycline for Terramycin where- 
as the corresponding change from Aureomycin to 
chlortetracycline required such an action.* 

At the time of its discovery, “Aureomycin” was 
used as the generic name for this new antibiotic 
because it had been derived from Streptomyces 
aureofaciens, which produces a substance with a 
golden color. The chemical structure of the anti- 
biotic was unknown, but as soon as the chemists 
could characterize it with certainty, it became 
New. generic names for antibiotics, New. Eng. J. Med. 
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possible to give it a generic name more truly re- 
flecting its chemical structure. Thus, the name; 
“chlortetracycline” was derived, and it is being 
put into use. However, the section of the law that 
provides for certification of Aureomycin uses the 
term “Aureomycin” as the generic name. Lederle, 
being the only manufacturer of Aureomycin in 
this country, has seen fit to declare the word “Aureo- 
mycin” as its trade name, and to use the chem- 
ically descriptive name “chlortetracycline” as the 
generic name. This will provide protection for 
products marketed by Lederle in foreign countries 
where trade-mark laws are extremely weak or non- 
existent. 7 

To make this change possible legally, it became 
necessary to have the existing law amended by 
Congress to incorporate the word “chlortetra- 
cycline” into section 507 of the Act, and abandon 
the use of “Aureomycin” throughout the law and 
the regulations. This amendment, which has now 
been enacted, will require Lederle to change its 
labeling as rapidly as possible to designate the word | 
“Aureomycin” as the trade-mark, and to describe | 
that trade-mark by the generic name “chlortetra- 
cycline.” The use of the word “Aureomycin” as 
its trade-mark will protect the manufacturer’s 
interest in the drug without adding additional 
terminology to the physicians’ vocabulary. 

The lack of uniformity in the law as now applied 
to different antibiotics clearly indicates that it 
should be revised and its provisions and applica- 
tions made more equable. If the provision for 
certification serves to protect the public health 
and welfare, the law should be rewritten so as to 
make the requirements for certification automatic 
for all new antibiotics. However, the cumbersome | 
provision of the law requiring an act of Congress | 
to admit a new antibiotic under the certification 
requirement should obviously be changed at the 
same time. Authority to carry out this function | 
could reasonably be delegated, along with other 
detailed procedures, to the administrative agency | 
already charged with the duty of certifying the | 
different batches of antibiotics under the existing | 
law. | 
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MENTAL HEALTH IN AMERICA 

Connecticut, according to Dr. Jules V. Coleman, 
associate clinical professor of psychiatry at Yale 
University School of Medicine, has in its three 
state hospitals for mental disease among the few 
really good systems in the country.” Even the 
present superiority enjoyed by Connecticut could 
be improved, however, Dr. Coleman stated in a 
Yale broadcast, by the passage of legislation now 
pending that calls for the establishment in Con- 
necticut of a state department of mental health. 

Dr. Coleman’s views were expanded to include 
the nation, and he even ventured the belief that 
Americans are no worse off mentally than the citi- 
zens of any other country. Such a welcome situa- 
tion, so opposed to the views held by many Ameri- 
can; and others, apparently exists despite the pre- 
occupation of Americans with their emotional trou- 


else to worry about, are worrying about themselves; 
like the dog that needs a few fleas to take his mind 
off his real troubles, they need a few real troubles 
to take their minds off their imaginary ones. 
Improvement in the care of the mentally ill and 
the emotionally disturbed is making steady prog- 
ress, as psychiatry is considered more and more 
to be a basic science as well as a clinical branch of 
medicine. Statistics-wise, although there are still 
only half enough psychiatrists to do the job that 
ould be cut out for them if twice as many existed, 
he membership of the American Psychiatric Asso- 
jation rose from 2913 in 1942 to 7472 in 1952. 
The story is different so far as nursing care is 
erned. With half the hospital beds in the coun- 
ry occupied by psychiatric patients only 3 per cent 
pf the nurses registered in hospitals are working in 
mental institutions. Such a marked disproportion 
probably offset by a lower concentration of nurs- 
ng care required in the hospitals for mental disease. 


ON THE FUNCTION OF DOING NOTHING 
A CONSIDERABLE degree of veneration has become 
ttached to the memory of that retired toiler of the 
, who, when asked how he passed his time replied 
hat sometimes he sat and thought, and sometimes 
simply sat. Any person, indeed, may be said to 


bles; it is a sign that Americans, having so little 


have achieved a new and high level of maturity 
when having nothing to do, he does exactly that 
no more and presumably no less. For whereas sleep 
it is a gentle thing, beloved from pole to pole, so 
total idleness, with the added savor of retained 
consciousness, such as it is must reach at least an 
equaily desirable plane. ! 

It has been suspected that the human mind is 
never, or almost never, completely lacking some 
vestigial degree of activity, at least during the life 
of the individual. Even when it seems at its most 
torpid level it is credited with turning over at the 
minimum number of revolutions per hour necessary 
to maintain some sort of intellectual steerage way. 
It may otherwise be compared with the hibernating 
groundhog, which retains still enough breath in its 
body to fog a very small area of a highly polished 
mirror ever so slightly. 

Idleness, once the habit is acquired, seems to carry 
with it its own reward, although its pleasures may 
be enhanced by a contemplation of the activities of 
others. This does not necessarily apply to the useful 
work of others, for they may be watched at play 
and at rest as well. Inanimate objects, too, may 
provide their measure of entertainment, as stars 
move silently across the skies to the delight of 
celestial watchers. 

The need for peaceful observation of others’ 
efforts is well recognized by the more philosophic 
and kindly disposed contractors who cut peepholes 
in the hoardings around their excavations and some- 
times provide seats at a height appropriate to the 
most effective use of these Judas windows. 

It must be re-emphasized, however, that it is not 
necessarily work that requires to be watched, but 
all the immutable and mutable processes of nature. 
It is why there are bird watchers as well as steam- 
shovel observers and stargazers; and who today 
knows what may have been passing 
Newton’s mind, or what he may have been watch- 
ing immediately prior to the episode with the apple? 
And who knows what impelled Henri Fabre, the 
gentle schoolmaster, to watch the insects in his 
garden, and become one of the world’s great 
naturalists? 

Actually, the mind that is capable of any con- 
structive thought at all performs some of its most 
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spectacular feats when it is apparently idle — when 
it is daydreaming and at ease, or seems to be regis- 
tering only what the eyes take in as they watch 
the motions of the hands in the performance of 
some physical task. It is why, for brain workers, 
there are fat dividends in the relaxation that comes 
from recreation, from hobbies and from pure 
idleness. 


MURINE EOSINOPENIA 

Mice, according to investigators in the realm of 
zoology at the University of Wisconsin, experience 
a lowering of the blood eosinophil count when 
maintained under conditions of continued cold. 
The thermal stress increases the activity of the 
adrenal cortex, with a resultant effect on the red- 
orph lear leukocytes. 

Harvard scientists, the University of Wisconsin 
News Service also reports, have engaged in a similar, 
somewhat more complex study on the higher pri- 
mates. Athletes just before important games — as 
well as their coaches — suffer such a degree of 
emotional strain that their eosinophil count is like- 
wise depressed. 

The Wisconsin scientists, working at fever pitch, 
have found that both cold and warm mice have a 
diurnal rhythm in the eosinophil count, which 
rises during the day and sinks under the stress of 
the well known night life of Mus musculus. Human 
beings, contrariwise, have certain tides in the 
affairs of men that increase their eosinophil counts 
at night and depress them in the daytime. Perhaps 
a simple differential blood count will be employed 
as the final, authoritative answer to the oft-recurring 
question, Are we mice or are we men?” 
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Canavan — Myrtelle M. Canavan, M. D., of Boston, died on 
A 26. She was in her seventy-fifth year. 

Canavan received her degree from Woman's Medical 
College of Pennsylvania in 1905. She was formerly curator of 
the Warren Anatomical — — School, and 
r thologist at Boston State Hospital, and was a mem- 

of the International tional Association of ical Museums, 
Nara District Medical Association for Research in 
Nervous and Mental Diseases, of Psy- 


Physicians, and of American Pa 
Be. Caneven fo ty 6 Saghew. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR AUGUST, 1953 
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Geocrapnicat DistrisuTion or Certain Diseases 
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CONSULTATION CLINICS FOR CRIPPLED 
LDREN IN MASSACHUSETTS 
The October schedule of the Consultation Clinics for Crippled 
Massachusetts is as follows: 
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ESTABLISHMENT OF BERYLLIUM CASE REGISTRY 
A man-made illness of considerable interest has been reported 
in the medical literature in this country since 1943 under various 
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posium the dynamics of virus in- 
fection will be held at the Henry Ford Hospital, it, Michi 


SOCIETY MEETINGS AND CONFERENCES 
4 — Essex North District Medical Society. Page 470, iss 
2. Phi Delta Annual Lect issue mber 10 


4-9. American Academy of 


Ocroser 5,7 48 9. Edward K. Dunham Lectures. Notice above. 
a ean 7. Postgraduate Seminar in Neurology and Psy 


7 


pee 5-Decems 
chiatry. Page 428, issue of m 
ron 5-Decemper 21 ford Medical Society Program. P 
260, issue of August 6. 
7 r Course in psychiatry (pediatric neu 


. Medical and Dental Military Symposium. Page 470 
issue ot r 10. 
2-17, International Congress of Pediatrics. Pa 
170.00 — 


Octroper 14. w England 
» Octonen Anaual Course i graduate 


Ocrosza 17-20. American Association of Blood Banks. Page 1126 


issue of June 
o> zn 19-30. New York Academy of Medicine. Page xvii, issue 0 
* 
Oc rosa 21-23. International Symposium on Virus Infections. Notice 
ve. 
Uctonen 23 ont 24. Section of American Trudeau Societ 
iss 
— Institute of Dental Medicine. 12 
204. Ne 
„ 6 and 7. American College of Cardiology. Pa: 
der bes. 18. Massachusetts Society of Examining Physician 
wn 19 and 20. Inter-Society Cytology Council. Page 170, iss 
6. American Academy of Dental Medicine. Page 170, iss 
A 5 Ti- 3, 1954. American Urological Association. Page x 


issue of Jul 
7755 * Second International Congress of 


American Heart Awociation. Annual Scie 
issue of July 2. 

District Mepicat Societies 
ESSEX 


NORTH 
Serremsee 30. Amesbury Country Club, Amesbury. 
MIDDLESEX EAST 


Novemsea 18. 
755 20. (Combined with the Auziliary.) 
1 12. Meeting. (Harlow Dinner.) 


(Notices concluded on page xi) 


546 THE NEW ENGLAND JOURNAL OF MEDICINE Po 
and from time to time data will be sent to participating physi- 

* ription is presented in t at physicians, acting for the American Cancer Society, is acceptin i 
— ts and pathologists who have knowledge of cases tions for grants for scholars in cancer 2 until L= 

1954. The awards are 1 to cover the interval between 
tion as a contribution to his support a , 1 
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Dr. Hyman Alford announces the removal of his office to INTERNATIONAL SYMPOSIUM ON VIRUS INFECTIONS 
910 Commonwealth Avenue, Newton Center, for the practice 
of pediatrics. 
gan, throu moderators for the 
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